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Editorial 


Applying Research Findings 


National Forest in 


region where nature is none too cooperative with the 


Tue Chippewa Minnesota in a 


timber grower, has become an outstanding example 


of applied forest Equally gratifving, 


management 


he practices developed are heing rapidly adopted on 


industrial holdings the state Behind this 


storv of wholehearted team-work 


and research foresters 


National 


control of the U.S 


between adh 
Phe 
ndministrative 


1902.) Early 


nistrative 


Chippewa Forest was placed undet 


Bureau of 


‘orestryv i silviculture was determined 


Congress which first reserved five and 


percent of the merchantable trees for seed 


under con 
Affairs 
management 


19253 


nainder wa sold to lumbermen 


executed by the Bureau of Indiar 


opportunity for improved timber 


existed until these contracts were fulfilled in 


nd the lamd was formally transferred to the Forest 


Services 


Numerous Inspections and short-tern studies were 


mide tf ne the effectiveness of the seed tree 


cuttings, l organized research on oa continuing 


basis did until] 1929. By this time 


had 


eutover 


not get under way 


it was evident that seed trees been effective in 


restocking only part of the areas, planta- 


tion had given disappointing survival and mediocre 
growth, jack pine had failed to reproduce following 
cutting of sixty percent of the merchantable volume, 
and aspen was considered a weed tree of insignificant 


W hat 


clared they needed were formulas by which thev could 


commercial value administrative officers de 


harvest jack pine and get red pine reproduction and 


harvest aspen and get white pine reproduction. Cur 


rent practices were rapidly converting white pine 


lands to aspen and jack pine stands to brush. More- 


over their confidence in the ability of research men 


to reverse this trend was meager. Nor were they in 


the least reassured when the research men began 


natural forest seed dis- 


hed 


studying soils, SUCCESSION, 


persal, seed requirements, drought resistance, 


tree diseases, insect pests, properties of aspen wood, 


o 


and measuring light and soil moisture beneath forest 
und brush canopies. 
the research results were announced : 
the the 


Lake States conifers required about 


One by 
Northern 
Chippewa forest, 
light 
light 


neath mature aspen, red pine, and jack pine 


hardwoods are natural climax on 


and about 


Light be 


200 percent for continued survival 


50) percent for maximum growth. 
cano 
pies is in excess of 20 percent. Brush canopies reduce 
Root 


vrowth beneath canopies but survival during. drought 


light to about 5 percent competition reduces 


periods is better in the shade of an overstory than 


in the open. Drought recurs so frequently as to be 


considered a normal hazard for every plantation 


Yrought resistance can be induced in nursery stock by 
appropriate hardening techniques. Low density im nu 


sery seed beds, and properly fertilized beds produced 


sevdlings larger in size, superior in survival, and more 


rapid in field growth rate than the nursery stock eur- 


rents outplanted Seed dispersal Is meager bevond a 


100 feet from seed trees. Seedling estab 


distance of 


lishment on mineral soil seed beds exceeds that on 


the undisturbed forest floor by as much as tenfold 


jack 


are a dependable source ot 


Unopened pine cones up to eight years of age 


viable seed. Decay im 
growth at 60 
jack 
Red pine, properly spaced, 
feet 


from its 55th to 140th year. Thinning in aspen, jack 


begins to exeeed vears of age 


Mortality in 


ds pen 


or earher. pine becomes heavy 


bevond 70 vears of age. 


grows at about 400° board per aere annually 


pine, and red pine improves growing conditions, de 


the time of the first merchantable cut and 


creases 


builds up stand resistance to normal vicissitudes otf 


Minnesota forests. Aspen and jack pine woods have 
technical properties suitable for a number of com- 
mercial uses. 

Such pronouncements, liberally documented by ex- 
evidence, impressed administrators, but 
led to frustration than 
the talk 


didn’t inform the practitioner how to use this wisdom. 


perimental 
action. 
but 


in themselves more 


They enabled research man to wise, 
Had the research workers stood on their findings the 
results might long have remained sterile information. 


Instead they began a new series of studies to demon 





EDITORIAL 


strate that their knowledge could be applied. “Test 
tube” results were confirmed time after time under 
different conditions and finally expanded to small 
commercial-sized operations on experimental forests 
and elsewhere. Equipment was tested in systematic 
studies just as seedling growth or plantation survival. 
Here an enterprising supervisor met the research 
men more than halfway. He said in effect: “I will 
provide you the manpower and equipment if you 
will do the jobs on a large scale the way you think 
they should be done.” Pilot experiments by the score 
resulted. 

Research results on such a seale could no longer be 
ignored. The supervisor was quick to use these ex- 
periments in training schools where rangers and 
timber management officers were taught first hand 
by the research workers what it was difficult to 
acquire from reports. Results on the ground had 
added practical significance in that variations in re- 
sults with deviations of conditions from the standard 
could be pointed out. and the fine points of practice 
emphasized. No longer were research findings iso- 
lated bits of information, but a kit of carefully fash 
ioned working tools that the practitioner was taught 
to use His long-neglected knowledge of ecology, 
plant physiology, and theoretical silviculture were 
drawn upon to explain why each step in the new 
operations was important. Ample consideration was 
given to equipment, efficiency, and costs as well as to 
pertorming a job in a manner that brought desired 
results. When difficulties were encountered by rang 
ers, the research men gave generously of their time 
to explain techniques and when needed to install new 
experiments. 

Confidence and mutual respect between the experi- 
menters and forest personnel reached a high level. 
Together they planned new research and action pro 
grams. In 1940 came a real test of this team-work. 
Disaster followed on disaster, devastating insect out- 


breaks occurred on both hardwoods and conifers, a 


severe ice storm virtually wiped out the mature jack 
pine and a tornado levelled most of the old growth 
timber. Brush began to invade. Drastie action was 
required to save huge pine areas from a natural sue- 
cession from brush to defective aspen to a hardwood 
climax dominated by hard maple, basswood, and 
birch, averaging at maturity only 30 to 40 feet in 
height and producing no merchantable timber. 

The forest officers knew what they faced. Damaged 
timber was saivaged. Good seedbeds were prepared 
by heavy disk type plows that destroyed the brush. 
Natural seedling was supplemented by planted red 
pine. Today the scars are healed and many stands in 
better growing condition than before the disasters 
occurred. 

Save for the variety of treatments the visitor is 
now scarcely aware of where the experimental forest 
operations leave off and the regular forest operations 
begin. The same high standards of silviculture pre 
vail on both. Nor would he be sure in diseussing the 
results from using herbicides to prepare brush lands 
for planting whether he was talking .with a research 
man or a national forest officer. So intimate have 
relations become, and so promptly are research re- 
sults put into practice, that experiment station men 
and forest personnel work as a single organization. 
With such impressive forest practice throughout the 
national forest it is not surprising that private 
timber companies hasten to do likewise. Here again 
the station workers gladly give of their time to 
spread good forest practice throughout the land. 

Defining problems, fundamental studies to estab- 
lish basie facts, small-scale tests under natural con- 
ditions, integration uf results in pilot-seale opera- 
tions, training schools for practitioners, and _ field 
service to overcome difficulties are the steps by which 
forest, science can be brought to serve forest practice. 
Keen analysis of problems and synthesis of results, 
teamwork in practice and plenty of follow-through 
put technical forestry literally on the map. 


me 


{ 


Nae 








Commercial Forestry in an Unstable 
Economy’ 


consequent markets for sau 
with and build 
na cucles sustained yield must 

wliusted to This has high 
to forestry enterprises, their overhead costs 


stable 


Demand for umber and 


timber stumpage aru business with 


Commercial forestry 
significance 


and their 


such cucles 


capacity to furnish employment. 


Dvr ro the violently exploitative, migratory na 
ture of the lumber industry in the past and the 
the 
problems which have developed as a result, the 


maenitude oft economie and SOK iologieal 


attention of foresters and land economists has 


commonly been centered on the need for stable 
supplies of forest products. The importance of 
long-term trends in demand for forest products 
has been recognized, but only incidental atten- 
tion has been given to the question of fluetua- 
It is the writer’s belief that in 
the development of commercial sustained-vield 


tions in demand. 


units, whether privately or publicly owned, the 
evelieal instability of markets plavs a more im 
portant and fundamental role than is indicated 
by the that 


made to 


usual perfunctory statement some 


adjustment in the rate of eut must be 
adapt the operation to good or bad market con 
ditions 
Although 
that the evelieal problem oceurs to some degree 
for all products, considerations of time 
and limit 
juiry to lumber, which, since it constitutes 55 
the total 
siderably higher percentage of the value of eut 
in the United States, is the dominant preduet 
The possibility of evelieal 


preliminary investigation indieates 
forest 


space make it necessary to this in- 


pereent of volume of eut and a con 


of American forests 
analysis in the field of forestry is severely cir- 
‘umseribed by the types of data available. In 
this study it was found necessary to follow the 
somewhat indirect approach of determining the 
amplitude and frequeney of fluctuations in lum- 
ber production, relating these fluctuations to 
eyclical movements in the general economy, and 
then the findings in the 
economic characteristics of commercial forestry 


evaluating terms of 


enterprises 
Analysis of Cycles in Lumber Production 
For the statistical analysis of eveles it is es- 


This paper is a summary of portions of a dissertation 
entitled ‘‘ Business Cycles, Building Cycles, and the De 
velopment of Commercial Forestry in the United States’’ 
submitted in partial fulfillment of the requirements for 
the degree of Doctor of Philosophy at the University of 


Minnesota, 1947 


John A. Zivnuska 


University of Cal 
member, S.A.} 


Instructor in 
fornia, Berkeley 


forestry, 
Junior 


sential to have data which are homogeneous as 
regards source, method of quotation, and .coy 
erage, and which extend over a sufficient period 
to include several eveles of the duration under 
study. Monthly series are preferable to annua 
series since the greater number of points enables 
Lumber production 
approximate 
reports ad 


analysis. 
most nearly 
standards the annual 
justed for incomplete coverage by use of the 


accurate 
which 


more 
series these 
are eensus 
decennial census data as benchmarks, covering 
the period since 1904, and the monthly Federa 
index ot lumber production adjusted 
for seasonal variation, covering the period since 
January, 1919 

These two series were analyzed by 
developed during the 
studies of business eveles carried on by the Na 
Bureau of Economie Researeh under the 
Burns and Weslev C 


Reserve 


the pro 
cedures comprehensive 
tional 
leadership of Arthur F. 
Mitchell (3 Briefly, this method involves the 
elimination of any variation followed 
by the plotting of the series on a semi-logarit] 


seasonal 


mie seale. Specific eveles are marked off direct]; 
on the basis of personal evaluation in accordance 
These 
specifie eveles are then treated as units of eco 
nomic experi nee, each with its own base (thus 
and with the 


with certain necessarily arbitrary rules 


eliminating the inter-evele trend) 
intra-evele trend preserved. The series is also 
divided into reference eveles on the basis of ret 
erence dates of business eveles determined by 
the National Bureau of 
These two types of eveles ean then be direct] 


Economic Researe| 
analyzed for such factors as timing, duration, 
amplitude, rate of change, seeular movements, 
patterns, and conformity to business cycles 
Figures 1 and 2 show the two primary time 
series studied plotted on a semi-logarithmic seale 
and indicate the turning points at trough and 
peak of the Figure 
composite of the two series plotted on an arith 


specifie eveles. 3 shows a 


metie seale, 
pansion and contraction of the reference eveles 
The more pertinent results of the detailed sta 
tistical analysis which was made are summatr 
ized in the following two paragraphs. 


and indicates the periods of ex 
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Lumber production is a eyelical industry, in 
that adjustment 
represents a major economie problem for the 
industry. Production of lumber fluctuates di- 
rectly with general business activity with an 


the sense to business cyeles 


amplitude of movement which, though usually 
somewhat less than that of several other durable 
the 

contraction 


nanufaetures (with notable exception of 
August, 1929 


. must still be considered large. 


the disastrous from 
to Mareh, 1933 
The eveles have varied from two to seven year's 
but have usually from three 
to four vears. The annual data show an ampli 


n length, lasted 
tude of expansion from initial trough to peak 
level 
of production during the eyvele varying from 
With the exception 


of the violent expansions of 1921-25, 1932-37, 


Ineasured as a percentage pf the average 
OD pereent to 73.5 percent. 
and 1938-42, the expansions have been less than 


10 percent of the level of 
The amplitude of contraction from peak to ter- 


average the evele. 
ininal trough measured on the same basis varies 
from 3.4 pereent to 94.0 percent. Only the con 
tractions of 1907-08, 1910-11, and 1923-24 have 
heen less than 10 percent of the average level 

the evele, while contractions in excess of 20 
This tendeney to a 


percent have been usual. 


ereater amplitude of contraction than of expan 


sion is explained by the fact that the intra-cycle 


trend is downward in the majority of cases, thus 
emphasizing the contraction phase. The 
data show the same tenden 
cies, but in even more pronounced form. The 
though not con 


more 


sensitive monthly 


eveles have shown a marked, 
sistent, tendeney to inerease in intensity during 
the period covered by this study. Lumber has 


shown a limited tendeney to reach its peaks a 


in aang .) ae ot) 


production, 1904-46. 





Annual lumber 


little later than business in general and to reach 
the turning point at the trough a little sooner 
than business. However, in the eyeles of World 
Wars I and IT lumber production reached its 
peaks and began to decline well before the turn- 
ing points in general business. Both the expan- 
sion and contraction phases of the eveles have 
typically shown consistent development, with 
erratie contra-evelical being of 
minor importance. 

In addition, direction of the 
inter-evele trend as shown by the average level 
of production during the specifie eveles sug- 


movements 


the changing 


gests the possible existence of a long-wave or 
secondary trend movement about a negatively 
sloping primary trend. The average vearly pro- 
duction of the full evele fell from 44.5 billion 
board feet for 1904-08 to 33.3 billion board feet 
for 1919-21, rose to 39.0 billion board feet for 
1924-27, fell to 20.3 billion board feet for 1932- 
38, and then began to rise again. The amplitude 
of contraction has usually been greater than 
that of expansion during the periods of down- 
ward inter-evele trend, while the reverse has 
been true during the periods of rising inter- 
evele trend. The total amplitude of the flue- 
tuations to which lumber production has been 
subject is, of course, equal to the combined ef 
feet of the eveliecal movements and these longer 
For example, production in 1921 
was 63 percent of that in 1907; production in 
1925 was 141 percent of that in 1921; produe- 
tion in 1932 was 29 pereent of that in 1925; and 
production in 1942 was 303 pereent of that in 
1932. 


movements 


Basis of the Fluctuations in Lumber Production 

The lumber industry provides a raw material 
for use in construetion, in shipping, or in in- 
dustrial fabrication. Thus, changes in econstrue- 
tion and manufacturing activities and in the 
volume of shipments result in changes in the 
demand for luniber. These changes in demand 
in turn generate changes in the volume of pro- 
duction. In other words, eyeles in lumber pro- 
duction are essentially reflections of eveles in 
the lumber consuming activities. As the first 
step in the analysis of this relationship it is 
desirable to consider the characteristies of the 
lumber industry which determine the extent to 
which production responds to ehanges in de- 
mand. 

An analysis of available statisties of lumber 
production, wholesale prices, stocks, shipments, 
and orders plus a review of the various lumber 
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trade journals shows that, although each cycle 
had its own distinctive character, certain gen- 
eral relationships usually develop. As the period 
of expansion develops, production tends to an- 
ticipate rather than follow demand and stocks 
increase. Production usually, though not al- 
ways, lags in its response to a decrease in de- 
mand at the end of the period of expansion, 
as is indicated by the relationship between pro- 
duction and wholesale prices shown in Figure 
2. During the first part of the contraction even 
the curtailed production may continue to ex- 
eeed demand. As the contraction continues pro- 
duction is forced below eurrent demand by the 
falling prices and excess stocks. In some cases 
production begins to expand onee again while 
the liquidation of stocks is still going on, but 
the evidence is not conclusive that this is the 
usual tendeney. 

Thus due to the economie pressures to pro- 
duce (6, 27) and the ease of entry, the lumber 
industry is almost constantly plagued with the 
problem of adjusting supply to demand. Due 
to its tendeney to overproduce its markets, lum- 
ber production has been a ‘‘feast and famine”’ 
industry, with short periods of high profits 
widely separated by prolonged periods of low 
profits or loss. Both the peaks and troughs in 
production tend to be more pronounced than 
the corresponding peaks and troughs in demand. 

The problem remains of relating these flue- 
tuations in demand which normally initiate the 
fluctuations in production to the general pattern 
of the American economy. The hypothesis ad- 
vanced here is that these fluetuations are di- 
rectly related to two forms of reeurrent insta- 
bilitv apparently inherent in our economy which 
are usually deseribed as business eyeles and 
building eyeles. Business eyeles consist of ‘‘ex- 
pansions occurring at about the same time in 
many economie activities, followed by similarly 
general recessions, contractions, and revivals 
which merge into the expansion phase of the 
next evele; this sequence of changes is recurrent 
but not periodic; in duration business eveles 
vary from more than one vear to ten or twelve 
vears’’ (3 

Building eveles refer to a much more limited 
area of economie activity. The prineipal studies 
of building eveles (15, 19, 20, 29) have been 
based upon analyses of building permit data, 
and thus apply primarily to private residential, 
industrial, and commercial construction, altera- 
tion, and repair in municipalities large enough 
to require and maintain records of building per- 


mits. Two types of building cycles appear to 
exist: short cycles of about the same duration 
as business cycles which are superimposed upon 
long eyeles with a duration of about fifteen to 
twenty years. Although the existing studies of 
building eyeles show substantial differences in 
detail, analysis of these studies and of various 
supporting data indicates that the short building 
cycles and business eycles correspond roughly 
in timing, with building showing a tendency to 
lead business which is of questionable signifi- 
ecanee. Six long eyeles which attained enormous 
amplitudes have been identified in the period 
1830 to 1933. In historical order these eycles 
were approximately 13, 21, 14, 22, 18, and 15 
vears in length, giving an average of 17 years 
for all the eyeles and of 18 years for the last 
three. 

Sinee the relation of business and building 
eyeles to the timing and amplitude of fluetua- 
tions in lumber production involves a problem 
of multiple causation complicated by the high 
degree of interdependence of the movements of 
the causal forces, any exact or mathematical 
determination of the relative importance of 
these factors appears impracticable. Instead, 
all that ean be attempted here is an indication 
of certain broad relationships through the esti- 
mation of the relative volumes of lumber con- 
sumed by classes of use and an analysis of the 
relationship of each such class of use to either 
business eveles or building eveles. 


Breakdown of Lumber Uses 


Since detailed statistics of lumber consump- 
tion over a period of years have never been 
compiled, it was found necessary to develop 
rough estimates of the amount of lumber con- 
sumed in various uses between World Wars I 
and IT on the basis of an analysis of a variety 
of reports of the U. S. Forest Service, the Lum- 
ber Survey Committee, the Bureau of Labor 
Statistics, and the Bureau of the Census. It 
was estimated that over a period of vears in a 
time of peace domestic lumber consumption ean 
be broken down on a percentage basis as fol- 
lows: shipping, 17 pereent: manufactures (ex- 
cluding containers, millwork, and flooring), 10- 
12 pereent; new nonfarm residential building 
construction, 25-30 pereent; farm construction, 
including maintenance and repair, 15-18 per- 
cent; railroad construction, including mainten- 
anee and repair, 8-10 pereent; all other main- 
tenance and repair, 7-8 percent; private non- 
farm nonresidential building construction, 6-7 
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pereent; public buildings, 4-5 percent; other 
publie works, + percent; and utilities other than 
railroads, 3 percent. 

Although the United States 
net import basis for lumber 
seven vears, it has normally been a net exporter. 


been on a 


has 
during the last 
Exports have usually, amounted to about 6 per 
cent of production, and imports to 3 percent. 
Exports, which depend on foreign market con- 
ditions, have usually expanded and contracted 
with total lumber production, but oceasionalls 
the 1920s moved 
fashion Imports, which de- 


particularly during have 
in contra-cvelical 
conditions, have 


The net 


market 
with 


pend on domestie 


fluetuated directly production 


effect IS Somewhat variable. but appears to be 


unimportant in modifving the pat 


: } 
reiativel\ 


tern of fluetuations in production 


The consumption of lumber in shipping flue 


tuates directly with fluetuations in the volume 


of goods produced and so ean be expected to 


business eveles. This is confirmed 


vary with 
v analysis of estimates of lumber consumption 
16, 26 

requirements 


Which also indieates that 
than 


in shipping 


shipping unstable 


are .e@ss 
either total production or consumption (exelud 
ing the abnormal 

Household 


turing use of 


war vears 


furniture, the primary manufae 


lumber, is a durable consumer's 
its consumption ean be ex 


The 


view 


good, and as such 
pected to fluetuate 
limited statistical data (73 
The remaining consumption of lumber in manu 


with business eveles 
support this 


facturing oeeurs in over fifty different kinds of 


and so, from the nature of the 


ted to 


industries (25 


concept, can he expe var with business 


‘es 

Since the ending of the period of rapid agri 
eultural expansion about 1910, the consumption 
has been deter 


of lumber in farm construction 


mined inereasingly by use in established agri 
eultural areas for repairs, renovations, and re 
placements, with the establishment of new farms 
plaving only a minor role (72 U.S. Bureau 
of Labor Statisties estimates of expenditures on 
farm eonstruction for the period 1920-43 (2 
show a one-to-one evelieal correspondence with 
business eveles, with the exception of the period 
1923-29 in which the evelieal movements are 
not pronounced and the relationship is erratic 
Such a evelieal correspondence appears consis- 
tent with the view expressed by T. W. Sehultz 
2) and others that the evelieal instability of 


exchange and so of in- 


agriculture’s terms of 
eome is initiated by expansions and contractions 
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in business. That such correspondence is sub- 
stantial but not complete is indicated by the 
correlation coefficient of +0.831 which John D. 
Black has found between farm income and na 
tional income for the period 1921-41 (2). Thus 
it.appears probable that lumber consumption 
in farm construction tends to fluetuate with the 
more pronounced movements of business eveles, 
oceasionally showing erratic 


although some 


movements due to special forees affecting agri 
ealture 

Publie construction ineludes both federal con 
struction and state and loeal construetion, with 
the latter having been substantially the more 
important of the two in the past doth types 


of construction have been sluggish in response 
but 
shown marked differences in their response to 
Federal 


construetion expenditures between World Wars 


to the shorter evelical movements, have 


more persistent economic fluetuations 


I and II show a pronounced contra evelical pat 
tern in relation to the major fluctuations, but 
state and loeal expenditures varied directly and 
with fluctuations. The over-all 
result was that publie construction contributed 
Thus publie 


sharply these 
directly to evelical instability (9 
construction requirements have also contributed 
to the more pronounced instances of 
in lumber production. The 


direct], 
evelical instability 
importance of state and local construetion ex 
penditures, the eharaeter of such eonstruection 
the diversity of the governmental units involved, 
and the financial problems of sueh units eom- 
bine to indicate that the possibilities of convert 
ing this evelical pattern to a counterweight pro 
gram in the future are limited (17 

Lumber consumption by railroads ean be ex- 
pected to fluetuate directly with movements of 
business eveles. Railroad revenues are extremely 
sensitive to business conditions, while carload 
commonly used indieator of business 

Railroad statistics show a marked 


ings are a 
activity (7 
tendency for expenditures on materials and sup 
reflect the 
intensified form (30 


plies to fluetuations in revenue in 


Building Cycles and Lumber Production 


Thus it appears that over a period of years 
slightly more than half of the total lum 
her production is consumed in elasses of use 


usually 


which fluetuate in varying degree with move- 


state and local 
billion dollars, 
> billion dol 


*For example, in the period 1920-36 
construction expenditures totalled 
vhile federal construction amounted to 6.5 


lars (4). 


26.6 
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the limited area of activity known to be directly 
nvelved in building eyeles. The remainder of 


ie consumption is for use insnew construction 

ngs and of private nonresidential buildings, all 

vVhich are activities which vary with the build- 

cle. Over half of this, or 25 to 30 percent 

total lumber production, normally is used in 
residential building constructien 

rhis importance of residential building con 

iction is highly significant in analyzing the 

ations In lumber production. Not only 

e amplitudes of the long building eveles 

enormous, but also it has been shown by Long 

hat the long eveles in residential building 

heen of considerably greater amplitude 

those in nonresidential building, while the 

s in alterations were only a third as severe 

total new building eveles and a fifth as severe 

esidential building eveles. Studies of na 


income by Simon Kuznets (7/) show that 


or the period 1919-35 the fluetuations in total 
] 


construction were almost twiee as great, in 
tal private construction four times as great, 
d in residential construetion in which the 
ilue in the peak vear was about 13 times that 
e bottom vear) nearly eight times as great 
the thictuations in consumers’ outlay during 
ve same period. Thus the inereased dependeney 
ot the lumber industry on residential construe 
tion as its primary market which has developed 
since World War L represents a shift to one of 
the most notably unstable markets of the entire 
\meriean economy. 
The veneral relationship between business 
eveles, building eveles, and fluetuations in lum 
her production for the period 1905-39 is sum 


marized graphically in Figure 3. Sinee the short 


building eveles and business eveles correspond 


roughly in timing, their combined effect is to 
produce a evelieal pattern in the demand for 
lumber with eveles of a duration corresponding 
To DUSINeSS evcles More detailed analy sis shows 
that in the majority of instances in whieh lum 
her production activity varied from general 
business aetivity such variation also existed in 
building This indieates that the major eause 
0 Thre divergences of lumber production eveles 
from business eveles (with the exception of the 
wriods of World Wars T and IT) has been the 
ek of perfect correspondence between short 
building eveles and business eveles. While both 
these Important economic eveles affeet lumber 


lnetion eveles, their relative importance in 


uts of business eveles, but which lie outside 


d maintenance of nonfarm residential build- 


explaining lumber eveles varies, depending on 
the general level of activity of each and the 
amplitude of their respective cyclical move- 
ments. During the 1920s when building activity 
was high relative to general business, lumber 
production was particularly sensitive to changes 
in building, while during the 1930s when build- 
ing was low relative to business, lumber pro- 
duction fiuetuated more closely with changes in 
business 

The importance of the long building cyele 
to lumber production has been reeognized by 
Hallauer (77), who considers it as one of the 
important elements in determining the demand 
for lumber for nonfarm residential construction, 
and by Shames (23), who contends that it is the 
chief determinant of the major evele in lumber 
demand 

While the importance of building in general 
and of residential building in particular as a 
lumber market plus the amplitude of the long 
eveles in these activities make it obvious that 
such long eveles are a factor of great importance 
in explaining the instability of lumber produe- 
tion, it does not appear that the existing data 
justify the conelusion that a long evele is char- 
acteristic of lumber production or that the long 
building evele is controlling in determining the 
pattern of lumber production. The forty-four 
vears for which lumber production data are 
now available would cover at most a contraction 
phase, a full evele, and an expansion phase of 
any such long-evelieal pattern. Clearly data of 
such limited coverage cannot provide an empirie 
basis for a hypothesis of long lumber eveles 
similar to that for business eveles which have 
been traced back over 30 consecutive eveles in 
the United States (78) or even to that for long 
building eveles which have been traced back 
over 6 consecutive eveles. 

Moreover, careful study of the period for 
which annual prodtiction data are available fails 
to establish the existenee of a long evele-like 
movement corresponding to the long building 
evele. Lumber production reached its all-time 
peak production in 1906-07, which was earlier 
than the generally recognized peak of the pre 
World War T building evele. In the following 
vears while the building evele culminated lum- 
ber production declined. This suggests that 
factors other than the building eyele were of 
equal or greater importance in determining the 
pattern of lumber production. 

The post World War T building evele was of 
much greater amplitude than any of the earlier 


Ay Sette andl Ne FT 


psaennemees 
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This evele began in 1918, reached its 
peak in 1925, and declined to its terminal 
trough in 1933 or 1934 (15, 19, 20, 29). How- 
ever, both the monthly data and the annual data 
show a markedly lower level of lumber produce 
tion in 1921 than in 1918. Furthermore, the 
specific evele trough in lumber production which 
oeeurred jn 1918 was due to war-caused produc 
tion difficulties, not to any decline in demand 
1). The trough in the long building eyele in 
1918 as coincidental, not 
causal 


eveles. 


must be recognized 

Analysis of the data on lumber produc- 
tion for long eveles by the methods of the Na 
tional Bureau for Economie Research 
long evele from 1921 to 1932. The initial trough 
was three vears later and the terminal trough 


shows a 


one vear earlier than the corresponding troughs 
in building. This 1l-vear evele-like movement 
is marked off by two severe business depressions 
separated by a period of comparatively minor 
eveles in business activity. A roughly similar 
pattern to that of lumber production was shown 
in most forms of business activity during this 
so there does not appear to be any 
ascribing the lumber production 


period (28 
necessity ot 
pattern to any unique relationship 

In short, both business aetivity and building 
activity are major influences on activities in the 
lumber industry. The effect of 
eyeles or building eyeles on the lumber industry 
eannot be determined in isolation but must 
be considered with reference to activity in the 
influence on the eveles 
in lumber production. When the two 
move together in expansion or contraction the 


either business 


other major source of 


forees 


most pronounced periods of prosperity or de 
pression result in the lumber industry. When 
business is rising but building is at a low level, 
eonditions are not good, but are not extremel 
period of active building but 
deelininge 


depressed In a 


moderately business, eonditions are 


not good, but production may be fairly active 
Cyclical Problems of Forestry 


lum 
bering operations is closely correlated with pro 


Sinee the volume of timber logged on 


duction at the mill, the changes in volume of 
lumber production provide an accurate index 
to changes in the volume of sawtimber removed 
from the Thus the fluetuations in lum 
ber production are also fluctuations in the re 
quirements for standing timber. The relation- 
ship of these fluctuations to business and build- 


forest 


ing eveles which are known to have occurred eon 
tinuously for a period extending over more than 
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150 indieates that in the American 
economy the requirements for the products of 
enterprises 


years 


engaged in 
inherently 


commercial forestry 


growing sawtimber are evelically 
unstable. 

Like business .cyeles, these eveles in require 
ments for standing timber are best thought of 
as ‘‘reeurrent, but non-periodic, phenomena.’’ 
While the above analysis establishes a strong 
presumption for continued cycles in timber re- 
quirements, the statistical evidence and know! 
edge of eveles at the present time does not pro 
vide a basis for exact predictions as to dates, 
durations, or amplitudes of sueh future evyeles. 
These eveles, which have shown great variation 
in both amplitude and duration, have developed 
under the influence of business eveles, whieh 
‘*vary from more than one vear to ten or twelve 
vears’’ (3); short building eveles, which vary 
over the same range as business eveles; and long 
building eveles, whieh, while averaging 17 vears 
in duration, have ranged from 138 to 21 
While some complex systematie pattern of flue 


vears 


tuation may exist, it has not yet been deter- 
mined. In the absence of such determination, 
the presumption is that eveles are non-periodie. 
Thus the existing state of knowledge justifies 
only the very generalized prediction that, to the 
extent that business eveles and building eveles 
develop in the future as they have in the past, 
eveles in the requirements for standing timber 
varying greatly in significance to the forest in- 
dustries can be expected. 

Due to the length of the production period 
in a forestry enterprise the problem of eyclical 
adjustment for such enterprises is distinctive. 
Since it takes a minimum of several decades to 
produce a tree of merchantable 
timber size, it is impossible to make short-run 
adjustments in the quantity of standing timber 


forest saw- 


corresponding to the evelical changes in the re 
quirements for such timber. Basieallv, the ad- 


justment of commercial forestry to the evelieal 


changes in requirements must involve sustained 


production of sawtimber in a volume adequate 
to meet the requirements over a number of vears 
including both evelieal peaks and troughs, with 
short-run adjustments to the evelieal changes 
through volume and 
not through changes in the volume produeed 

As is shown in Figure 2, 
occur in the price of lumber, 
closely in timing with the eveles in lumber pro- 
duction. Sinee stumpage values are a residual 
element, the price of timber will fluetuate di- 


changes in the removed 


evelieal movements 
corresponding 
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rectly with the price of lumber and thus with 
eycles in lumber production and timber require- 
ments. As a result, the cycles in timber re- 
quirements are accompanied in intensified form 
by eyeles in gross income for the forestry enter- 
prise. 

In most industries production is varied dur- 
ing the course of the business evele. In this way 
total production expenditures can be varied to 
some extent as gross income varies. As over- 
head or fixed costs inerease relatively to total 
costs, the possibilities of such eyelical adjust- 
ment in production expenditures decrease. Thus 
the higher the overhead costs of an industry the 
greater the difficulty of adjustment to cyclical 
changes in demand and the greater the impor- 
tance of a stable market (5) 

In forestry, the length of the production pe- 
riod makes it necessary that production be main- 
tained during the course of the eveles if it is to 
be carried on at ail. Thus during the course of 
the eveles in timber requirements the costs of 
forest production are, with a few minor excep- 
tions, almost entirely fixed costs in the sense 
that there is little internal possibility of their 
variation. As a result commercial forestry en- 
terprises are confronted with the problem that 
costs continue at a relatively stable level dur- 
ing the eyeles in timber requirements while 
gross income is subject to marked evelieal in 
stabilitv. Under such conditions successful man- 
agement would appear to involve operation at 
a sufficiently high net income during the phase 
of high demand to offset operation at low net 
income or loss during the phase of low demand. 

For financially strong enterprises such ad- 
justments may be possible. It is evident, how- 
ever, that substantial evelieal difficulties ean be 
anticipated for private enterprises. 
The problem is further aggravated by the fact 
that the lumber industry, whieh is the industry 
the most directly concerned with the production 
of sawtimber, is notably weak in financing and 
marketing, the verv matters in which the prob- 
lem of evelieal adjustment in commercial for- 


forestry 


estry requires a great deal of strength. 


Adjusting Forest Operations to Cycles 


While the evelical changes in timber require- 
ments can be expected to vary greatly from 
property to property, certain general considera- 
tions involved in the relation of evelical adjust- 
ment to forest management are clear. A forest 
property organized and managed so that the net 


growth was equal to the requirements of the 
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peak years would involve an investment in 
growing stock which would be excessive in all 
other years. A forest property organized and 
managed so that net growth was equal to the 
requirements of the trough years would be in- 
adequate to meet the needs of all other years. 
The practical solution appears to be to attempt 
to organize and manage the property to pro- 
duce a net growth adjusted to the trend in re- 
quirements, and to vary the cut in accordance 
with eyelical changes, overeutting the growth 
in years of high demand and undereutting in 
years of low demand. 

In practice this is not a new concept. The 
forest manager has of necessity varied his cut. 
The point to be made here, however, is that, due 
to the recurrent nature of such fluctuations, 
definite provision for flexibility should be in- 
cluded in the plans for management. Such 
planning must consider more than provisions 
for changes in volume. It must be worked out 
with careful consideration of the requirements 
of the market for the particular forest property, 
of the financial cireumstances and purposes of 
the enterprise, and of the quality, accessibility, 
and composition of the stands of which the for- 
est is composed. The possibilities of varying 
the area which is logged as well as the volume 
eut in meeting the eyelical changes should be 
considered. The vears of peak demand present 
an opportunity for improving the composition 
of the forest through eutting of the lower grade 
material and less valuable species, and also for 
the eutting of stands involving higher cost log- 
ging operations. Conversely, the desirability of 
income during vears of low demand to meet 
the earrving charges may indicate that some 
stands of high grade, readilv accessible trees 
should be held for sale during such periods. 
The advantaces of such practices in stabilizing 
income are enhaneed by the existing high level 
of income taxation. 

In general, it appears that the conception of 
sustained vield should be modified to recognize 
the conditions of the American economy. The 
emphasis on equality of cut and net growth 
on an annual basis characteristic of much of 
forestry literature, however pertinent it may 
have been to the special conditions of hiehly 
protected, lumber importing countries of Nine- 
teenth Centurv Europe, is inappropriate to 
American conditions. Due to the varving dura- 
tion of the eveles, the simple substitution of a 
fixed number of vears in the sustained vield for- 


mula is not an adequate solution. Instead, 
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t\ ol providing na) 


r flexibility in tne terms 


repayment in the cle velopment Ol a program 


1 long-term torestry ¢ 
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redits. The failure to ree 


mnize eveles in timber requirements was one 


a] the important sou 


ees of difficulties with 


any timber bond issues in whieh rigid amorti 


ation requirements f1 


quidation for sale in 


Basically, lorestry, 


re, requires stability 


stability n ow 


equently led To entoreed 
vlutted markets (21 
due to its lone time 

for its sound deve 
nership, In thanagement, 
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and in markets Stable forest produetion is a 
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Forestry Above the Mogollon Rim 


the management of a million acres 


st timberlands 


Coconino National Forest is a tar ery from 


cones ption 


Tr 
the 
of Arizona 
feet in diameter are found on favored sites 
nine 


S1ZeS ot 


‘‘eactus and rattlesnake’’ 


Trees from four feet to more than 


usual 


five 
where they occasionally 
(16 The 
mature trees is from 24’ 


reach heights of 


normal range of 


, ocr” 
to 5b 


foot logs 
in diameter and 
A traveler going 


automo 


from four to six logs in height 
; Arizona by 
bile passes through only a seattered remnant of 
the stately that Flag 


staff. Hlere, before the turn of the century, log- 


through northern train or 


forest onee surrounded 
aecessible 
that 
eontinuing for 70 


eut and burned over the most 


vers 


forest areas One does not realize just 


and miles 


to the south stretehe Sa great forest of ponde rosa 


over the horizon 


over four billion board feet of it 
rolls gently with its 


pine 

The pine country 
hills and shallow draws broken by only a few 
and eanvons 
unbroken to Mogollon 


the 


low 


rough 
the 


that 


steep rocky ridges deep 


The 


Rim the ereat 


forest reaches 


marks 


Plateau 


escarpment 


southern edee * the Colorado 


The Forest 


iver most of the pine torest, both virgin and 


eutover, there iS a eood stand of reproduction 


brought about by a combination oft heavy eraz 


ing which reduced grass competition, fire pro 
tection. and good seed vears over the past forty 
Some seedlings are produced each year 


majority 


years 


and each few survive, but the 


result from rare combinations of weather condi- 


vear a 


tions and good seed vears such as oeeurred in 
1919 and to a 1909, 1913, and 
1929. An over-abundanee rather than a seareity 
of reproduction seems to be 
the except in loeal 
concentrations of livestock and deer have kept 
the distri 


Large poles 


lesser extent in 


characteristie of 


forest areas where heavy 
the pine seedlings nipped off. But 


ideal 


renrese nted as are 


bution by size classes is not 


vounger age 


are not as well 
classes since thev had to make their starts under 
more difficult conditions before the Forest Serv 
ice brought fire proteetion to the seene 

The four hundred odd sections of virgin forest 
still remaining supports an all aged stand with 


most of the volume in mature ‘‘vellow pine’’ 


trees Tt is these big vellow barked 


trees of 


James A. Egan 

District foresi ranger, Long Valley District, 
National Flagstaff, Ariz. 
Member, S.A.F. 


Coconino Forest, 


the virgin stands that must furnish most of the 
logs for the next After that the 
older cutover stands together with the larger 
**blaekjacks’’ of the virgin stands will be ready 


four decades. 


for harvest. 

As in most forests, the first problem is that 
Here the major protection prob- 
lightning, the inei 


of protection. 
lem results from fires set by 
dence of which is reportedly the highest in the 
country. The ten vear average number of fires 
for the forest is over 475 with the southern edge, 
where most of the virgin forest lies, accounting 
for roughly half of the fires. A and 
ever present problem wherever nature 1s dis- 
Sound slash disposal prae- 


second 
turbed is erosion. 
tices do much to alleviate both problems 


Managing the Forest 


The forest has been on a sustained vield man- 
agement basis for about 40 vears, even though 
much of the more accessible forested land near 
Flagstaff burned 
the birth of the national forests in 
management plan is revised every 
adjust 
nomie conditions, and 


prior to 
1905. The 
10 vears to 


was eut over and 


for changes in operating methods, eco- 
findings. 
important changes in timber management have 


research Some 
occurred since the formation of the national for 
The most notable of these is the shortening 
of the cutting evele and proportionate lv increas 
until 


ests 


ing the residual stand or growing stock 
now timber sale agreements guarantee to pur 
chasers only 35 the merchantable 
This change from long to short cutting 
founded on the 


A. Pearson and his as 


percent of 
stand 
eveles is tirmly results of re 
search work done by G. 
sociates at the Fort Vallev Experimental Forest 
near Flaestaff 

Many foresters and loggers will consider the 
35 percent too light. Tere are the 
The remaining four hundred odd seetions of 
virgin forest contain many trees which die due 
each 


eut facts. 


lightning, mistletoe, or disease 


To eut over the remaining area of virgin 


to age, 
vear 
forest as fast as is economically feasible is good 
First, it older 
from which most of the death loss comes. 
that the in- 


trees 
See- 


forestry removes aged 


removes inferior trees so 


ond, it 


14 





ForeESTRY ABOVE THE MOGOLLON Rim 

creased growth comes on higher quality stems. 
Third, it rapidly primary 
system to all portions of the forest so that sue- 


extends the road 
ceeding cuts can proceed more nearly according 
And fourth, it makes all por 


icceessible by eood roads, and 


to silvieal needs 
tions of the forest 
establishes breaks minimizing the likelihood of 
disastrous fires 
Looking at the harvesting problem another 


way—cutting 35 pereent instead of 70 percent 
of the merchantable volume means eutting two 
thus covering the whole 


acres insteac ot one 


area more quickly increasing the chances of 
salvaging dead and dying trees before they de 
increase in net 
whole maximum 
growth oecurs between the fifth and the fifteenth 


A eutting evele which ap- 


teriorate. There is also an 


growth on the area since 
vears after cutting 
proaches fifteen vears in length should, there 
fore, produce the greatest volume returns. 

factor is that logging in 
Over much of the for- 


Another important 
the area is not diffieult. 
est, roads ean be economically constructed and 
Almost any type of logging equip- 
tractors 


maintained 
ment ean be 
with arehes, trueks 


Ilorses, tractors, 


and railroads are all being 


used 


used successfully 

According to the available inventory figures 
(and they are not as good as might be desired 
the virgin forest will be initially harvested in 
the late 1960’s. A seeond harvesting eut will 
then be made on the same areas that are being 
removing approximately the same 
volume per aere that is being harvested this 
time. Tt will not be until the third evele that 
the older areas 75 nereent of the 
merchantable timber was eut will be harvested 
again. And it will be many deeades before the 
pre-national forest cutover areas will enter the 


eut today, 


from whieh 


picture as more than a souree of periodie and 
extremely light intermediate euts. Tn addition 
to the intermediate cutting operations in the 
old eutover areas there are small sawmills eut- 
ting out the weak and dying trees in the virgin 
forest. 

That is the general picture. 
understanding of the silvieultural and manage- 
ment situation will result from a brief examina- 
tion of each of the three tvpes of eutting that is 


(oeo- 


A more complete 


being earried on simultaneously on the 
nino National Forest. 

1. Initial harvesting in the virgin stands. 

2 Light intermediate euttine in old eutover 
stands 

3. Mortality anticipation euttine in the vir- 
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vin forest—far ahead of the initial harvesting 


operations 

The Harvesting Cut in the Virgin Stands 

Under different ownerships the two large mills 
and several Flagstaff 
have been in practically constant operation for 
The first logging was done with- 
out regard fer silviculture. Evervthing that 
was worth cutting was harvested and the slash 
allowed to burn un- 
This area, 


small ones in and near 


over 60 vears. 


was either set afire or 
ehecked when lightning started fires 

accessible to Flagstaff. now 
than 2.500 board 
davs of the national 


supports 
feet per 


the most 
an average of less 
acre. In the early 
a seed tree system of marking was used. 


forests 
The 
area eut under this system also supports stands 
generally less than 2,500 board feet per aere. 
In the late 1920's the seed tree system gave way 
under whieh ap- 
proximately 75 percent of the volume was re- 
During the late 30’s the present svstem 


to a group selection system 


moved. 
of individual 
evolved. 

As the system developed, higher and higher 
percentages of the stand were reserved in order 


tree or improvement selection 


to keep larger growing stocks on the ground 
and to make the initial harvesting cut more 
quickly. In 1946 about 45 pereent of the vol- 
reserved. In 1947 about 50 pereent. 
60-65 pereent will be re- 
‘storage on the stump”’ 


ume was 
And in 


served 


future sales 
mueh of it as‘ 
against the next harvestine cut 20 vears henee. 

As the markine is now done each tree 
sidered individuallv.!. Will it live? What 
the risks involved? Will its release 
nearby trees to produce quality wood? Tlas it 
reached the physiological age when it is no 
longer a fast-growing tree? Is it 
damaged, infested by mistletoe, or diseased so 
that it to the forest’? Is 
it producing low grade lumber and sunnressing 
sound reason 
found 


““storage on 


is eon- 
are 


removal 


vigorous, 
is no longer an assct 
voung clean-boled trees? Tf no 
for euttine the individual 
left to produce more wood and as 
the stump’’ for the next eut. 

The reeular eut from the virgin ap- 
proximates 50000 M. board feet annually. In 
1946 and in 1947 this volume was eut from 
about 13.000 aeres. Tn future sales about 17.000 
will be due to a 
lighter eut. 


tree is it is 


forest 


aeres harvested each year 


Some thouehts on forest management 


Rotty, Roland. 
Jour. Forestry 


and the present Coconino marking policy. 
$4:962-964. 1946. 
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Intermediate Cuttings in Old Cutover Stands 


1 cutting 

a dozen town 

and scattered trees 
The 


scaped 


now res to timberlands 


| inmerehantabl ize that 


and reseeded a 


fires 


Now these 


have 


subsequet 


residual trees 


ure trees 
hroughout 


eategories 


ruck, 


otherwise 


during 
( lows 
1946 t! 
166 
 nereent 
low vol 
operators 
repeatedly bid 
\ larec 


‘ars vo 


nodern 


1 afford 


eould 


And 

I he trees 

Mortality Anticipation Cutting in the Virgin 
Forest 


Mortalit 
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operations harvest trees which it is anticipated 
will be dead before the initial harvesting oper 
ations are made. Overmature trees that are al 


ready dying, heavily mistletoe infected trees, 
inseet intested trees, lightning and fire damaged 
trees and trees with Cronartium rust so far ad- 


vaneed that death will likely occur before the 
The 
eut in these operations amounts to 18-20 percent 


2M 


regular operation arrives, are harvested 


of the st ind and averages about board 


feet per acre 


Under the Sanitation” clause of timber sale 


nugreements not to exceed two trees per acre 


mas be removed purely tor the benefit of the 


stand | 


rotten or diseased trees that won't 


he trees removed ar maint detormed 
pay their way 
now or later——they just 

Mortalit 
strict 


ake Up Space 


anticipation eutting is not In a 


SCTIS¢ 


improvement cutting since there 


Is no attem merchantable trees of 


oO remove 


low qualit: ‘to release crowded 


froups CX 


moval of 


this. 1 


cept where rr trees that are soon to 


dic aecou rlist eS e object ve 1s to eovel 


as manyv acres as possible and salvage as mans 


that wo ld otherwise be lost 
| 


t hy] 
aS DOSSIDILE 


due to mortality 


small mills witl 
10.000 M. board 


leet per season opr rating In ove rmatured stands 


There are at present three 


eombined eapacity ol about 


ahead of regular harvesting ope rations 


Slash Disposal 


Methods of Slash undergoing 
anges. Purchasers in the past were re- 
by piling 


lopping 


disposal] are 


radieal ¢] 
quired to dispose of logging slash (1 


and(2) by 


and burning along roads 


and seattering on areas not adjacent to roads 
From a fire protection standpoint the large vol 
umes of heavy fuel snags, eull logs, limbs, and 
bark—alone roads rendered the roadside strips 


where piling and burning had taken place rela 


tive ly ineffectual as barriers from which to 
fires Fore st Serv ice took ovel 


The 
roads and 
the 
for a 


fight large So the 


snag falling and brush disposal present 


All 


strategic 


svstem used is this permanent 


strips loeated at intervals from 


standpoint of fire control, are selected 


thorough cleanup job. ‘Dozers’? with bunching 
fuels, and especially 
burning.“ A 
hand workers completes the 
firebreak 200- 


inflamable drs 


into piles for small 


ind use of Forest 
‘orestrv 44:89. 1944. 





ForEesTRY ABOVE THE MOGOLLON Riu 


250 feet in width from which a large fire Summary 


vg , 10 ‘ally for y her |. ; 

Ci sl sstt ugh is ‘re slash ' ‘ 7s ’ : 
in be ee’ ul\ voue t. Elsewhere slash is On the Coconino National Forest the harvest- 

scattere ‘ep hillsides ; 

. atte red on ste yp es les nd used to plug Img progran. 1s geared LO salvage as mans trees 

skid trails to prevent erosion. Over the rest of 

the area tops, branches and snags are le 


they fall. These tops interfere less with erazing 


r as possible over as large an area of the virgin 
it aS forest as economies permit. At the same time 
: : stands are put in greatly improved silvieal 
and other forest uses than does the scattered condition. The short eutting eveles and light 
brush, and the new fire lines are far better in : 


‘ Improvement cuts are designed to stop eXeessive 


surance agwall widespread contlagrations mortalitv. to inerease growth, to lmiprove the 
stand and to prolong the eut from virgin stands 
Timber Stand Improvement Work a Ge 


till the older, heavier eut, areas are again 


he Knutsen-Vandenbure Act of -June ready for harvest. These objectives are aided 


9, 1930 the Forest Service is authorizes Wit by special operations far ahead of the initial 


] 


's trees likelv to die 


hold for improvement work within t] irvesting 
venue two sourees in the 
ie timber eut "ith 1 tiniber Is 1} lem { by intermediate 

ore ST vie l *l vy i 1 eutovel il | where it will hn 


regular harvesting 


trees to Improve 


eTrops Approximately eut ean be made 


trees per aere ; Slash disposal the lorest Ser 
st possible aid in elimin 

fires and to prevent excessive 
if timber harvesting. Prun- 


pole Sti nas TO Improve the 





e product of the forest 


Abstract of Master’s Thesis 


Technique im Administration John Fedkiw 112 pages 

thesis paper, bound. 8 illustrations. 1948 
rsonnel to vy areas of activity and to different responsibilities 
training technique frequently used by large organizations such as the Forest 
Soil Conservation Service, Sears, Roebuck and Company, the Bell Tele- 
vstem, and many other publie and private enterprises in developing 
her administrative positions. Transfer derives its principal train- 
ing values from its broadening influence on the growth and development of 
however, is often conditioned by considerations of greater im- 


portance in the attainment of the objectives of organization. Vacancies are the 
determinant factor in the movement of personnel. The values of a vacant posi- 
tion as a training situation for a potential transferee is subordinate to the re- 
quireme nts of the job and the need to recognize meritorious services through 
promotion. Nevertheless, transfers are desirable and valuable training experi- 
ences for men who are destined for leadership positions. Furthermore, they 
can be closely coordinated with the more important considerations and effectively 


applied in training administrators, , 








Some Strength Properties of Second- 


Growth Douglas Fir 


] nd-agrowth Doualas-fir focuses in 
te t the physical properties of such wood in rela 
to those old outh timbe Test data are 

pre fed } avitu, ¥ ulus ¢ ipture, a a 
modulus ¢ elasticity of wood samples saw? fron 
he hts and radial zones from three sample 

” th trees are on Sites II. Il, and IV 
THe Douglas-fir region in Oregon and Wash- 


the summit of the Cascade Range 
lumber cut in 


Ington West ot 
30 percent ot the 
addition, 
amounts of pulpwood, poles, 
shingles, and plywood. As of 1945, the virgin 
in this region covered 9,000,000 acres 


supplies about 


the United States. In these forests 


eonti bute 


lara 
sawtimbe 
while ‘ond er h. chiefly Douglas-fir. e ‘red 
Wille second growth, chietiy ougtas-fr, covered 
more than 11,000,000 acres Second vrowth tim 
ber is rapidly becoming an important component 
I of this and will become in 


Oo! the ¢ul region 


creasingly more important as old-growth saw- 
til ber becomes deple te d 


The Pacifie Northwest 


periment Station has recently published a com- 


Forest and Range Ex- 


pilation of the best known methods of managing 


these seecond-growth forests to attain maximum 
productivit) In addition to recognizing prin 
ciples of management based on the attainment 
of maximum volume productivity, consideration 
should also be given to the prope rties of the 
wood produced by second-growt|] stands In 


recognition ot t is facet, studies of the quality 


ot second erowt Douglas fir have been initiated 


by the Forest Products Laboratory within the 
ast two vears 

Although ample data are available on the 
strength properties of old-growth Douglas-fir, 


he question arises as to whether these streneth 


roperties are applieable to second erowth tim 


her rom The standpoint ( management, it 


dk sirable to ] now the influence 


y S I) l M. ( gtor 

S g } I’ ' Demonstratior Forest 

I Washing . ition in sup 
ito l f. W r H. Mever, Yale 

S | t } sugges ns as ft t} 
s S SIS | 8 s ick \ edg the 
sis ( s A ind 1 Donald Stubb who 
\ 1 1 hile olled as stu 
1 8 \ gton ¢ ge of For 

S v 

Mar ’ G t f sts in the Douglas 
fir reé Doug! fir S nd-g th Mar ement Cor 
mitts Pacifie N | Range Experiment 





Frederick F. Wangaard and Eugene V. Zumwalt! 


Respectively, associate professor of forest 
products and assistant professor of forestry, 


Yak New 


' : 
i iven, Contr 


University School of Forestry, 


of position in the tree, with respect to distance 
from the pith as well as height above grouad, 
and of age of the tree on these same properties. 

With these questions in mind, the authors 
initiated this study in 1941 at the University of 
Washington in Preliminary data were 
collected and the gathering of further data at 

Unfortunately, 
residence of the 


Seattle. 


a later time was contemplated 
the war and the 

authors was changed, preeluding the possibility 
The results of this 


intervened 


of continuation of the study. 


preliminary study are submitted neither as a 
complete answer to these questions, nor as a pre- 
dicting felt, however, that 
these results show certain qualitative relation- 


found by others to be valid, may 


mechanism. It is 
ships, which, if 
have an important bearing on the management 
and use of second erowth Douglas fir timber 
Collection of the Data 

selected from 
each of three sites on the Charles Lathrop Pack 
it La Grande, Washing- 


One representative tree was 


Demonstration Forest 


ton A deseription oft the Trees follows 


Site lo l 
jualit 1.t he t Ace 
Tn. Ft } 
Il 23.7 15 137 
Il 18.5 130 111 
I\ 16.4 111 106 


These trees were selected from the dominant or 


co-dominant crown ¢lasses in stands of average 
typieal 
growth for The trees felled, 
bucked into &8-foot bolts, each of whieh was sawn 


stocking in an attempt to represent 


each site were 


into two planks taken along the average diame 


ter, and reduced to standard 2 ineh by 2 ineh 


hy 30 inch specimens for testing at the Uni- 


versity of Washington. A standard stem analy- 


sis was made of each tree, and a record was kept 


of the position within the tree from which each 


test specimen was taken within its respective 


S-foot section Three zones out from the pith 


were recognized. the midpoints of these zones 


being 214, 5, and 715 inches from the pith along 
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These zones were designated 
central 


an average radius. 
as Zones 1, 2, and 3, 
zone extending 114 inches out from the pith was 


respectively. A 


discarded in all tests. 
Laboratory Testing of the Material 


Within the various 8-foot bolts for each tree, 
all specimens American Society for 
Testing Materials requirements for defect-free 
material were selected for test in a green eondi- 
tion.’ The rough-sawn specimens were bulk- 
piled under cover in an outdoor shed during a 
storage, and were planed to 
Care 


meeting 


briei period of 
exact size immediately prior to testing. 
was taken to maintain all specimens above 24 
percent moisture content. Standard statie bend- 
ing tests were condueted from which modulus 
of rupture (bending strength) and modulus of 
elasticity (stiffness) were caleulated. Specific 
gravity, based on oven-dry weight and oven-dry 
volume, was also determined. 

In the preparation of test material it was dis- 
covered that a number of 
mens from the Site III tree were characterized 
by spiral grain. This material was nevertheless 
tested and the slope of grain determined for 
Strength properties, 


considerable speci- 


each individual specimen. 
ealeulated directly from test data, were then 
adjusted upward to correspond to an acceptable 
slope of grain of 1 in 20.4 The authors per- 
formed all of the tests themselves but received 
aid in office compilation from student assistants 
provided through the National Youth Adminis- 
tration. 

Caleulated values of speeifie gravity, modulus 
of rupture, and modulus of elasticity for each 
of the three trees tested are shown in Table 1. 
Average values are presented individually by 
the three site-quality-classes for the different 
heights above ground and zones out from the 
pith 


Effect of Position in Tree 


Due to missing values within the height-zone 
subelasses, taking the three whole, 
only Zones 1 and 2, and heights up to 54 feet, 
were included in an analysis to determine dif- 
ferences between and heights in 
their influence on the properties of the wood. 


trees as a 


trees, zones, 


Testing procedures corresponded to those outlined 
in A.S.T.M. D 143-27, ‘‘Standard Methods of Testing 
Small Clear Specimens of Timber.’’ 

‘Adjustment was made on the basis of data presented 
in Table 18, U. S. Dept. Agric. Tech. Bul. 479, 
‘“Strength and Related Properties of Woods Grown in 
the United States.’’ 





These limits included 172 specimens. 

Since data for all three properties tended to 
conform more closely to a log normal distribu- 
tion than to a normal distribution, all basie data 
logarithms. A standard 


were transformed to 


analysis of variance was computed for the three 


properties after making an allowance for un- 
equal numbers of test specimens within each 
subclass according to the method of expected 
subelass numbers.® The results of the analyses 
of variance were comparable for the three prop- 
erties. The difference between trees was found 
to be highly signifieant.° This, however, cannot 
be interpreted as indicating a highly significant 
difference between site-qualities due to the fact 
that only one tree from each site was tested, 
thereby precluding the possibility of segregating 
the variation within trees of a particular site 
quality. The difference between Zones 1 and 2 
was likewise found to be highly signicant, indi- 
eating that density, strength, and stiffness in- 
creased outward from the pith. There was also a 
highly significant difference between the values 
for each property at various heights above the 
ground. 

The variation in these properties at different 
heights above the ground was segregated into 
that due to linear regression and that due to 
deviation from regression. Regression was found 
to be highly significant, and deviations from re- 
gression nonsignificant, for the two zones as a 
whole. Regression equations were computed and 
after being transformed from logarithmie to 
arithmetie values, were plotted as shown in 
Figure 1, The data and regression 
curves for each zone are portrayed separately. 
Sinee the first order interaction of zone x height 
was not significant, the assumption was justified 
that the same type of regression curve deter- 
mined for the combined zones would apply to 
the individual zones. There is no statistical in- 
dieation that a different type of regression curve 
is needed, even though in certain instances, 
namely, specifie gravity and modulus of rupture 
for Zone 1, the basie data do not appear to 
conform to the regression line. None of the 
other first order or second order interactions, 
including trees x heights, trees x zones, and 
trees x heights x zones, was found to be signifi- 


a, b, and e. 


‘Snedecor, George W. subclass 
numbers in tables of multiple classification. Research 
Bulletin 180, Agric. Expt. Station, Iowa State College of 
Agric. & Mech. Arts. 1935. 

**Highly significant’’ as used hereafter is significance 
at or above the one percent level, while significance at 
the 5 percent level is considered ‘‘significant.’’ 


Disproport ionate 
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a) 


eant. Thus, although the difference between the 
three trees was highly significant, non-significant 
interactions allow a grouping for at least quali- 
It then be said that 
specific gravity, modulus of rupture, and mod- 
of outward from the 
pith and decrease with inereasing height above 
Data for the three trees indicate 
that average specifie gravity of the cross section 
decreases at a uniform exponential rate from 
approximately 0.56 at 6 feet above the ground 
to OAT at height 54 feet. The greater 
density of the zone 5 inches from the pith as 
214 inehes from the pith, 


tative comparisons. may 


ulus elasticity increase 


the ground. 


a of 
compared with that 
amounting to approximately .08, is maintained 
nearly uniformly throughout this range of 
height (6-54 feet 

Similar trends are indieated for modulus of 
rupture and modulus of elasticity, except that 
the differential between the two zones tends to 
with 
for the combined zones in 


increase slightly inereasing height above 


Data 
ulus of rupture show a regular exponential de- 


ground mod- 
crease from 9900 pounds per square inch (p.s.i. 
at 6 feet to about 8000 pounds per square inch 
at 54 feet, and in modulus of elasticity 
from 1,760,000 pounds per square inch at 6 
feet to 1,450,000 pounds per square inch at 54 
Teet 


(p.s.l 


strength property 


strength values 


Specific 
specifie gravity 


rupture and modulus of elas- 
ticity were computed for various heights and 
Figure 
computed values shown in Table 2 are 
property that it 
appears, on the basis of the data presented, that 


for modulus of 


zones from the curved values shown in 
1. The 
so nearly constant for each 
the quality of cell wall substanee was substan 
in For these 
data, at least, specifie gravity may be used as a 


tially unaffected by position tree 


TABLE 2.—STRENGTH-SPECIFIC GKAVITY 

Modulus of elas Modulus of rup 

ticity ture a 

Height Zone | Zone 2 Zone 1 Zone 2 Zo 
Ft 1000 p.s.i. 1000 p.s.i. p.s.i. p-8.1. 
6 1625 1862 9110 10400 
2 1452 1714 S080 9570 
tS 1385 1655 7660 9230 
54 1343 1617 7400 9010 
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criterion of the properties at various positions 
in the tree bole. 

For comparative standard  pro- 
cedure calls for tests to evaluate the mechanical 


purposes, 


properties of a species to be made on the second 
8-foot bolt taken above stump height. This eor- 
responds to data designated in this study as ap 
plying to material at an average height of 14 
feet the ground. A comparison of the 
results obtained in this study of seeond-growth 


above 


Douglas-fir with published values for old-growth 
Values 
from each tree for specifie gravity, modulus of 
rupture, and modulus of elasticity are shown 
together with average values for the three trees, 
as well as the probabl read from the 
eurves of Figure 1 at a height of 14 feet. It 
is evident from the table that the seeond-growth 
Douglas-fir tested compares favorably with old 


fir is presented in Table 3. obtained 


values 


growth timber in specifie gravity and _ static 
bending strength properties 


Effect of Age of Tree at the Time of Wood 
Formation 

The data were segregated for the three prop 
erties by various heights above the ground up 
to and ineluding 70 feet, and by 20-year age 
classes as shown in Table 4. The age at whieh 
the wood at the midpoint of each test specimen 
was laid on the tree by the eambium was de 
termined by reference to the stem analysis 
Due to the fact that many 
values were missing when individual trees were 


sheets. subelass 
segregated on this basis, statistical analysis was 
The data of the three trees were 
combined and logarithmie eurves fitted to the 
data as shown in Figure 2, a, b, and e. It i 
realized that by combining the three trees, the 
difference between which is highly significant, 
this 
family of eurves. However, by plotting the prop 


not possible. 


1S 


only qualitative trends are indicated by 


Ratios AT VARIOUS PosITIONS IN TRE 

Modulus of elas Modulus of rup 

ticity ture 

ecific gravitv Specifie gravity Specifie gravity 
ne | Zone 2 Zone ] Zone 2 Zone ] Zone 2 
506 60: 321 309 180 172 
168 552 10 311 173 174 
453 531 305 312 169 174 
A44 519 203 311 167 174 
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TABLE 3.—COMPARISON PROPERTIES OF SECOND 

GROWTH DovaLas Fir wt" ESTABLISHED VALUES FOR 

OLD-GROWTH COAST-TYPE DoUGLAS Fir (BASED UPon 
TESTS IN THE GREEN CONDITION 





Specific Modulus Modulus of 
gravity of rupture elasticity 
Oven-dry 

volume 

basis ’ I -b./sq. in 


Second crowth 
Site II tree’... .52: 9400 
Site III tree’. 9191 
Site IV tree’. 9246 
Average Ps IZS( 
Curve value?..  .52 9140 
Old growth® .... 0 J 7600 


SPECIFIC GRAVITY 


sased for purposes of comparison only upon test 
specimens obtained from the second bolt of each tree, 

| | the section occurring 8-16 feet above the stump. 
a *Read from the curves for combined Zones 1 and 2 

— $0 (Fig. 1) at 14 ft. above ground. 
HEIGHT ABOVE GROUND (FT) U. S. Dept. Agric. Tech. Bul. 479, Table 1. Based 
upon results of tests of 30 trees supplemented by data 
A from an unknown number of additional trees. 
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Fig. 2 iff : of tree and height above ground on the properties of second-growth 


Douglas : “ gravity, (b) modulus of rupture, (¢) modulus of elasticity 
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‘ s ol each tree individually by age-classes additional data would be very hazardous \ 
curve for modulus of elasticity in the 80-vear 


been omitted from Figure 
1. 


1 
ir 


and height above eround, general trends simi 


combined family ot eurves were age class has 
ta showed no well defined 1 


since the basie ‘ 
rithmie eurve ationship 
he obtained Conclusions 


be na 


properties of three second-2 


pe curves Krom the results of a study ot the 
How streneth 

Was” Pouglas-fir trees, the following qualitative 
clusions may be permitted Specific 

rupture, and modulus 

outward from t 

tend to 
gradually 

e ground. It appears 

Vv trom 


1\ 


yroperties 








A Methods Study of the Cumulative 
Volume Tally Sheet’ 


will want to read this novel study of the 
cumulative volume tally sheet not only for the prac- 
tical suggestions to improve the form, but also be- 
cause the analysis and results are typical of numerous 
which could be made in similar ac- 


Foresters 


improvements 


tivities. 


RECENTLY, while doing some work on form sim- 
plification at the Purdue Motion and Time 
Study Laboratory, the writer turned his atten- 
tion to the cumulative volume tally sheet? which 
has found such favor with foresters as a prac- 
tical cruising aid (See Fig. 1). As with most 
types of forms, the users take the layout for 
granted. The possibilities and advantages of 
different form arrangements are given little 
thought. 

But before taking any form arrangement as 
a matter of course, it is well first to see if im- 
provements are needed. In this ease there are 
two vital questions: 

1. Are the results of tallying and computing 
satisfactory? 

2. Is the form convenient and economical to 
prepare? 

Let us look at the answers to these questions. 

Question 1. Tally sheets of the type shown in 
Figure 1 have been used by the students at the 
Purdue Forestry Summer Camp for the past 
two From watching the tally sheet 
in use, it is estimated that about ten percent of 
the forms had errors in tallying. A check of 
1,120 completed forms showed that approxi- 
mately seven pereent had an error in computing. 
These errors resulted from overlooking values, 
These observa- 


summers. 


reading values incorrectly, ete. 
tions show that the results of tallving and ecom- 
puting are not entirely satisfactory. 

Question 2. The tally sheet cannot be con- 
veniently prepared by individuals to meet spe- 
cifie needs. This is true particularly when only 
a limited number of forms is needed for small 
jobs where different standards of utilization are 
used. If printed forms are not available, under 
foresters would use 


such circumstances many 


the ordinary tally form. 


Journal Paper No. 337 of the Purdue University 
Agricultural Experiment Station, Lafayette, Ind. 

"Macon, J. W. and S. R. Gevorkiantz. Estimating vol- 
ume on the spot. Jour. Forestry 40:652. 1942. 


Charles I. Miller 


Department of Forestry and Conservation, 
Purdue University, Lafayette, Indiana. 


The Study 


The above answers indicate, first,.the need for 
a new form layout that will reduce errors in 
tallying and computing, and, second, the need 
for a form or technique that will enable one to 
realize the results obtained with the cumulative 
volume tally sheet without using a number of 
printed forms. 

The writer’s first step toward these ends was 
to make a 16-mm. motion picture of an artificial 
laboratory set-up of the tallyiiyz operation. This 
work was done under ideal conditions in the 
Purdue Motion and Time Study Laboratory. A 
series of 20 values giving the dimensions of trees 
by d.b.h. and merchantable height in logs (18-2, 
24-3, ete.) were selected at random and read to 
a recorder at an arbitrarily selected rate of 25 
values per minute. The recorder, using the form 
shown in Figure 1, tallied these values and com- 
puted the volume and number of trees by d.b.h. 
classes while the motion picture was _ taken. 
Modified micromotion study*® techniques were 
used to analyze this film. By this procedure it 
was possible to study the tallving operation to 
a degree of refinement impossible by any other 
means. 

The analysis showed that during tallying as 
well as computing there is considerable search- 
ing for the correct values. It was assumed that 
this searching was in a large measure the cause 
of the errors. Considerable thought was given 
to finding a form layout which would correct 
this. 

Of the forms studied, the two which aid most 
in the speedy and accurate location of values are 
shown in Figures 2 and 3. In comparing these 
new form arrangements with the original ar- 
rangement the assumption was made that if the 
proper value could be located more rapidly on 
a form there would be less chance of making 
errors in tallying and computing. With this 
assumption as a basis the actual comparison of 
the new forms with the original form was made 
as follows: 

1. For the original arrangement and the two 

Micromotion study is the study of the fundamental 


elements or subdivisions of an operation by means of 
a motion picture camera and timing device. 
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SS 





new arrangements, forms covering the same i) 
range of tree dimensions were prepared (ten to 


40 inches by two-inch d.b.h. elasses). 


5 


y By preliminary tests with five selected 


TOTALS 
6 
{/ 
2 


L 
v 
72 
u 
v 
Qa 


students the maximum rate of tallying on the 





original form was determined for men with a 
high aptitude for this tvpe of work. The maxi 
mum rate was determined to be 40 values pel 
minute. 


3. Series of values selected at random were 


17 22 28 


read at the rate of 40 per minute to students 
divided into three groups, each group being 


and of 


do by using 


assigned one of the three forms The students 


ith one 


tallied as rapidly as possible in the conventional 


manner. When tallying was completed, each 


W 
trees 
| 


62 67 73 78 84 


use 


man determined the number of values missed 





1.€., values that eould not he recorded hee; use 


12 


ording 


of lack of time) and the number of values tal 


lied ineor rectly 


10 
18 20 22 25 
19 24) 6 


15 
23.25 27 28/28 30 32 35 38 
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od of 


lwo separate tests, using this procedure, were 


prepared for 


s mav be 


eo cueted. The results were as follows: 
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tall 





volume 


m Oo 


12-FOOT LOGS 
19 


14 18] BW 14 
22 25 29 32 36/28 33 38 43 48/34 39 45 50 56 


Roo 


Nw oO 


x © 


15 


13 


xR 


12 
17}21 


8 10| A FH 


19 2I 





@ 
0 
% 
oO 
on 
wo 
& 
N 
© 


From this study it appears that the two new N +O 


NUMBER OF 


forms will allow more accurate tallying and 


computing. While there does not appear to be Nr oO 
a significant difference between the new forms, 
it was decided to-accept the horizontal arrange- ~ mo 
ment (Fig. 2) beeause it is easier to handle in 
the tatum holder as normally used bk mw 
This horizontal arrangement is applicable re 
gardless of the range of d.b.h. and height classes, BN TN 
but the fewer the values on the form the less 
contusing it will be and the easier the prepara JIAOG— L4aag 40 
tion of the form. Consequently, when it is prae- ; 
SGSYQNNH :3WNIOA 


tieal, one should determine the range ot tree ET Rr REE. 
dimensions required for the specific job on r a 
whieh the form will be used. It should be real eal ‘> ad wt 


ized that if or I) oceasional large trees will be a 
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Fic. 2. 
sheet in Figure 1. 
shown for the same trees used in Figure 1. 


large sizes on the form. For example, it was 
determined from an analysis of cruise sheets 
used on the Clark State Forest (Henryville, 
Ind.) that tally sheets with a range of from 
ten to 30 inches in d.b.h. and a maximum mer- 
chantable height of three logs, would inelude all 
but The dimensions of the 
few be tallied on the tally 


sheet can be recorded on the bottom of the page 


a few large trees. 
trees that cannot 


and the volume immediately determined by ref- 
erence to an appropriate volume table. This vol- 
ume ean be quickly converted to volume per 
acre before being recorded. If eareful consid 
eration is given to the range of tree sizes to use, 
one should have less than one percent of the 
plots that have trees that eannot be tallied on 
the torm 
sional large tree constitutes little if any delay 
foresters because they usually give 


Looking up the volume of an ocea- 
for most 
special attention to the large trees no matter 
what the method of tallying. 

In addition to limiting the range, the number 
values included for any d.b.h.-height class 
should be kept at a minimum. If one intends 
to use one tally sheet per plot, the number of 
in any 
than the maximum number of trees 
of that elass that ean be found on any plot in 
the forest. If it is desired to tally more than one 
plot per sheet, it will be necessary to increase 
the number of values accordingly. A general 
knowledge of the forest in which cruising is to 
be dene will enable the forester satisfactorily to 


ot 


values included such elass should be 


no more 


solve this problem 


We now have a reasonable solution to the 


42M 


per acre 


Cumulative volume tally sheet of horizontal arrangement prepared from the tally 
The method of recording trees and of obtaining volume per acre is 
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Fic. 3.—Cumulative volume tally sheet of vertical ar 
rangement prepared from the tally sheet in Figure 1, 
The method of recording trees and of obtaining volume 
Figure 1. 


per acre is shown for the same trees used in 
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Let us next 


problem presented by Question 1. 

turn our attention to Question 
In this ease it appears that the solution lies 

in eliminating the need for a quantity of printed 


forms. The eumulative volume tally sheet is 
what we may eall a computing form. This type 
of form, while not common, is used oeeasionally 
by engineers. Where used it is the practice to 
have one master form that gives the values, and 
to do the actual computing on a second sheet or 
transparent sheet placed over the master form 
Taking this lead, the following procedure to 
enable tallying with only one prepared form 
was developed : 

1. With a black pencil or typewriter, prepare 
a clear cumulative volume tally sheet to serve 
form. Use the arrangement shown 
and keep the range and number 


master 
in Figure 2, 


of values in any d.b.h.-height elass at a mini 


as a 


mum. 

2. Take a supply of transparent sheets* equal 
to the number of tally sheets required for the 
job at hand. Place three staples at the top of 
these sheets and fasten them in a tatum holder 

3. Place the master form under the first 
transparent sheet. Reeord the plot information 
(line number, plot number, ete.) at the top of the 
transparent sheet, and tally and compute in the 
conventional manner, using the master form as 
a guide 

!, After a plot 
completed transparent sheet to the tatum cover, 
and place the master form under the next trans- 
parent sheet so when the next plot is reached 


has heen finished, elip the 


tallving may start at once. 


*Faleon Manifold is reeommended 


Transparent 
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If volume computations are completed in the 
field, as they should be, the completed trans- 
parency makes as permanent a record as the 
conventional cumulative volume tally sheet. For 
convenience in referring the volume values to 
the correct d.b.h, class, a grouping of completed 
may be placed slightly offset 
over a master form so the diameter values are 


transparencies 


showing, or the d.b.h. value may be recorded 
in the field when tallying the first value for any 
diameter class. By using simple techniques of 
this nature, one ean handle a group of trans- 
parencies as conveniently as a group of conven 
tional cumulative volume tallv sheets. 


Summary 


By a methods study of the cumulative volume 
tally sheet an improved form was developed 

Fig. 2). This form ean be used exactly as the 
original type form, but it allows more accurate 
and convenient tallving and computing. In or- 
der to eliminate the need for a quantity of 
printed forms, tallying may be done on a trans- 
parent sheet placed over a master form. This 
simple technique makes it possible for a forester 
to arm himself quickly with a series of eumula- 
tive volume tally sheets for different standards 
of utilization using nothing more than a ruler, 
a black pencil, the appropriate 
table 

This new form and simple tallying technique 
have been tried by several practicing foresters 
have used the eumulative volume tally 
sheet since its inception. They were all in agree- 
ment that the new form and tallving technique 
made their work easier and more aceurate 


and volume 


who 





Forestry in a Great Metropolitan Area 


The Cook County 


consists of a general super- 


The administrative organization of 
Forest Preserve District, 
intendent, aided by personnel from the departments of 

conservation, and forestry. 

This article is intended to shed some additional light 

on what forestry, and the 

responsibilities of a recreational forester in a metro- 


engineering, maintenance, 


constitutes recreational 


politan forest recreation area, 
‘*THEy can’t see the woods for the trees,’’ truly 
deseribes the 15,000,000 people who recreate an- 
nually in the Cook County Forest Preserve Dis- 
trict. This 37,000 aere traet, with 17,000 for- 
ested acres provides ‘‘northwoods atmosphere’’ 
for 4,500,000 people from the city of Chieago 
and suburban communities. Some part of the 
65 mile long preserve, generally following the 
major water courses from the north to the south 
of the county, any of 
these people by a 30 minute drive. Many areas 
are directly accessible by street car or bus. 
Yet, most of these people who vi:'t the preserves 
3 or 4 times a year think of it as a little patch 
of woods which God supplied and regardless of 
how they use it or abuse it, their favorite pienic 
spot with its stately oaks and maples, its ad- 
jacent wild flower beds, and @rassyv meadows, 
will always be ready and waiting for them- 

when they get the urge to use it again. Few 
the maintenance of these areas re- 


can be reached by 


realize that 
quire the services of technical foresters, trained 
in recreational forest management. In _ faet, 
very few of them would know to what family 
and the forester 
little is his profession publicized. 


ot arts sciences belongs, so 

Nevertheless, any person remotely acquainted 
with ecology, should appreciate the potential 
problems involved when an 80 acre tract, for 
example, is visited by 50,000 people Sunday 
upon Sunday, or where nationalistic, religious, 
industrial, or political pienics of 500, 1,000, and 
even 20,000 are common. 

What is recreational forestry? We hear the 
term used freely by foresters and educators, 
but there is no short technically worded defini- 
tion. To those of us engaged in the work it’s 
engineering, it’s landscaping, it’s agriculture, 
it’s aborieulture, it’s forestry, and above all, 
it’s protective maintenance. 

The Forest Preserve District with its lakes, 
streams, woods, meadows, trails, pienie areas, 
golf courses, swimming pools, and people, has 





James H. Tyadall 
Associate forester, Forest District 
of Cook County, II'. S.A.F. 


Preserve 


Member, 


a function somewhere between the city parks 
the wilderness areas of the U. S. Forest 
It is an area designated to enable the 


and 
Service. 
underprivileged people, and others unable to 
enjoy a northwoods vaeation, an opportunity to 
cet close to nature—to get roots in the land. 

In such an area forestry is practiced—not to 
produce timber for pulpwood, veneer, or lum- 
but to protect what is present and—if you 
to insure a sustained yield of recrea- 


ber 
please 
tional forest area. 

The kind of forestry, or better, the amount 
of forestry practiced must be tempered to meet 
the requirements of three distinctly different 
tvpes of use areas—areas of intensive use, areas 
of light use, and wild areas. No attempt will 
be made in this article to discuss each of these 
separately. A clearer picture can be presented 
by less formality. 


Development of Management Policy 


Back in 1903, with appointment of the first 
Board of Forest Preserve Commissioners, then 
known as the Outer Belt Park Commission, the 
main premise of the commission was stated as 
follows: ‘‘What is needed to supplement the 
Chieago Intramural Park svstem is the outer 
parks of forest and meadow land unimproved. 
lands left in their native state. They 
should receive no artificial park treatment. Resi- 
dents of our crowded districts ean enjov the 
pleasure of camp life there. They ean have 
boating; they ean fish; they ean bathe and swim; 
they ean eat and pick the nuts and wild fruits; 
they ean gather the flowers of the fields and 
forests; they ean see and hear the birds and 
other forms of wild life; they ean he close to 
the heart of Nature; they ean find rest from 
their toil and refreshment for work to come.’’ 

Time changed much of this. This statement 
was made when there were practically no auto- 
mobiles, but few roads, when the country areas 


These 
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were rather inaecessible and the population of 
Cook County was 1,800,000. The administrators 
were anxious that the public use the preserves 
and realize the the heldings. As a 
result many commitments were made which late1 


value of 
proved embarrassing. Areas were set aside for 
houses and camp sites turned 


over to Boy Scouts groups, and similar 


spec al groups; 
organi- 
zations; neighbors were permitted to graze their 
livestock to the detriment of the forest; people 
were permitted to erect tents which later became 
eould be 
the 
Time, plus the improvements in transporta- 


semi-permanent, and automobiles 


driven ‘‘helter skelter’’ throughout forest 
tion and an increased population, made it evi- 
dent that many of these policies, founded in all 
to the management 
A reorganization plan adopted in 
1929 marked the beginning of a developmental 
eurrent. This plan stated 
in part: ‘*To adopt a general plan of reforesta- 
and 
To study each tract by 
the the 
distriet in the development of 


sincerity, were detrimental 


oft the torest 


phase vhich is stil 
varieties 
itself 
forest 


tion using all possible available 
of native trees 
and to 


preserve 


assist organization of 
each 
forested 
and open areas, lavout of drives, walks, parking 


individual traet, the plans to inelude 


spaces, public comfort stations, pienie grounds, 
playgrounds, swimming pools, golf courses, re- 
feetories, eoneessions ete 


and to set up the 
necessary administrative machinery to make the 
lan work.’’ 


7 
a) 


Construction Program 


In many instanees this was a complete re- 
meant the he 


and 


versal of the original policies It 


ginning of a huge construction program 


Most 
forestry standpoint, it meant 


more complex maintenance problems im- 


portant, from the 
the creation of a forestry department with tech 
| personnel to administer the forestry pro 


am 
marked the begin 


automobile The 


The construction 


program 


ning ot control ot the automo 


destructive agent within 
It penetrated ¢ 
It knocked down and broke 
barked the 
older trees It 
starve for 
it left ruts 
succeeding 
With CCC 
labor available during the depression era, most 


bile was definitely a 


natural landseape 1e interfors, 


al d le it ugly sears 


off shrub and tree seedlings. It 


and 


packed the earth 


trunks main roots of the 


eausing trees to 
In wet weather 
} 


each 


lack ot food and air 
that eroded ol deepened with 
rain. These sears had to be mended. 


of these ¢ roded areas were leveled and planted. 
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Black locust proved to be the best species to use 
in this planting. Men under the supervision of 
a competent tree surgeon repaired the damage 
done to the larger specimen trees in intensive- 
use areas, and broken and damaged trees and 
shrubs were removed. 

Fundamentally the program 
consisted of developing a sufficient number of 


construction 


small areas strategically located for intensive 
use while protecting the large remainder against 
encroachment, excessive use, and destruction by 
fire, insects, and disease. Even though our pie 
nie areas provide the simplest of facilities, every 
time a parking space is made, a well is dug, 
a foundation is laid or a walk is built; soil is 
damaged on 
Ilere was 
instances, a 


compacted, trees and shrubs are 


destroved, and grass areas laid bare. 
the 
landscape plan made by the landseape architect 


a job for forester. In some 


is followed in replanting. In other instances, 


especially where the type of construction per 
mits, a simple planting to emulate nature, with- 
out the aid of a plan on paper, is the rule. Bar 
ren sodded with native 
grasses and damaged trees are repaired. 


areas are seeded or 


Entranee roads into 


drainage ditches. In 


pienie areas require 


many instances the con 
struction of these ditches has lessened the mois 
ture available for tree and = shrub 
some areas this has had the effect 


normally 
growth. In 
of ehanging the reproduction from a desirable 
We attribute 
some stag-headedness in oaks to this upsetting of 
the water table 
such damage, but the affected areas ean be kept 
small. Also it is the poliey to entrance 
roads so that a minimum of change in drainage 


to an undesirable species also 


Very little can be done to avoid 
locate 


will oeeur 

All roadways and parking areas require some 
tvpe of barrier. Originally most of our barriers 
were of wooden post and rail, cement post and 
cable, or a V-diteh type. 
of some of these tvpes of barriers has lead to 
Experi- 
enee has proven that only the most sturdy and 
tolerant especially of man 
will survive in sueh a planting. Hawthorne, 
wild plum and wild erabapple, weed trees in 


The maintenance cost 
their replacement by planted barriers 


tolerant species 


most of our areas, serve us well for this purpose 
Other species used to obtain height and natural 
ness are white and green ash, American elm, 
silver maple, coral berry, black currant, and 
Already some of these planted bar- 


When 


wild grape 
riers are giving us maintenance problems 
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the species are planted close enough to a park 
ing area boundary to effect automobile control 
we find trimming necessary in a few years. If 
the planting is confined to eliminate this future 
maintenance the parking 
weird unplanned shapes. To 
medium here, a heavy planting of the tree spe 
cies is made next to the roadways and parking 


assume 


happy 


areas soon 


strike a 


spaces. In a few years these trees will act as 
a barrier, and the lower limbs may be pruned 
off without ruining the naturalistic effect. Diteh 
harriers have served well against meadows and 
open areas, but the presence of large trees ad- 
jacent to the roadways and parking areas often 
make this construction impossible. 

A recreational area without trails would cer- 
tainly not be complete. Most of the 150 miles 
of trails in the forest preserve district, meander 
the timbered These trails are 
simple, unimproved, eross country trails whieh 


through areas. 
must serve the hiker, the bievelist, the eques- 
trian, and our serviee trucks. Of their type, 
they represent the finest trail svstem in America, 
but our ‘‘ecustomers’’ forget they are in a forest 
preserve, and would have us maintain them as 
they might be found in a city park. Specifieally 
the horseback riders and bievelists very much 
resent any obstruction that will prevent them 
from riding four abreast. 

The additional sunlight that 
trail area allows, along with the 
root competition causes increased growth on all 
vegetation adjacent to the trail. With our fer 
wild crabapple, plum, 
and hawthorn—and such species as the choke 
cherry, willow, linden, and elm 
rapidly as to necessitate annual pruning. In 


the opened up 
elimination of 


tile soil, the thorn trees 


ash, grow so 
many eases pruning back to eliminate overhang- 


ing and projecting hazardous limbs and 
branches has only tended to aggravate the situa- 
tion due to inereased sprouting. Ilenee a con- 
tinuous pruning problem is inevitable. At pres- 
manner that 


for at least 


ent we try to prune in such a 


additional work will not be needed 


three vears. This seems to satisfy the public 


and with other work allows us to 


complete the cireuit 


along our 


Tree Care 


Recreational forestry involves arboriculture. 
We do as little of this individual tree preserva- 
tion work as possible, and vet as much as is 
Of the thousands of picknickers who 
make the few venture 


hevond the pienie eenters into the interiors. 


necessary 


use of forest preserves 
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This concentration of use is the principal reason 
why so many of the large trees in these areas 
are rapidly going ‘‘down hill,’’ even though far 
from being over-mature. In such areas soil com- 
paction is almost universal. The woodland 
humus or duff is completely lacking and in most 
cases water run-off is very rapid. Misuse is ex- 
tensive. Limbs are broken off; trunks are 
‘*hacked’’ with every conceivable kind of knife 
edged instrument; fires are started at the base 
and in hollow trees, and live trees and shrubs 
are cut down to be used for spits, fishing poles, 
elubs, and firewood. 
there any left. It is 
therefore inevitable that branches in trees and 
shrubs will die. These dead 
a hazard to visitors as well as a detriment to the 
appearance and health of the tree. When time 
and labor is available a sanitation pruning is 
In many of the groves we 


horse-shoe pegs, shinny 


(irass seldom is grass 


branehes become 


made in these areas 
losing two or three 
Those dead trees that are apt to be haz- 


are of our key trees each 
vear. 
ardous and are located in pienic areas, and along 
the trails and major highways are 
All others are left standing for the wildlife value 
they Some of the more solid logs are 
salvaged the limbs 


removed. 


pe ISSESS, 


but in most instances are 


lopped and scattered and the logs left in the 


woods 

Some key specimen trees in our more heavily 
used pienie areas, and around administrative 
headquarters buildings have been fertilized 
using a complete inorganic fertilizer.- The fer- 
tilizer not only gives the tree a much needed 
but the methods used have 
tended to areate the soil and lessen the 
amount of rapid run-off—until intensive use 
again makes the soil practically impervious. 


‘‘shot in the arm’”’ 


also 


these kev trees having 
eroteh will 
eases cabling and bracing 
rule, however, labor is 


Occasionally one of 
the tight V-shaped 
splitting. In sueh 
is done AS a 
for such work. 


show signs ot 


veneral 
not available 

One might guess that inseet damage would be 
a problem here due to our proximity to vast 
Actually, damage is 
insects as the walnut 
and eankerworm do 
Tn no instanee have 


landseape — plantings. 
slight. Periodieally 
datana, fall webb 


some damage in the forests. 


} 
suen 


worm 


the occurrence of these inseets been in epidemic 
form. Seale inseets, especially in new planta- 
tions and in our barrier plantings have been suf- 
ficiently destructive to warrant a spraying pro- 


gram for their control. In 1939 the periodical 
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Cicada paid the preserves a short visit and left 
their calling ecard in the form of hundreds of 
damaged trees. 
Mortality in the 
wild areas 
been 


our 
The loss has 
growing on 


oak stands in some of 
high. 
were 


been 
where 


has very 


ereatest trees 


heavy elay soils, and especially on heavy elay 
slopes where water absorption was rather lim- 
ited. 
the highways they are not removed. 
these areas have become very popular with the 
Bohemian 
nearly every dead tree becomes infested with 


Unless these trees are conspicuous from 
Some of 
people, because 


mushroom loving 


string root Armillaria melea. The 
mushrooms of this fungus are among the finest 
edible mushrooms found in this area. To date, 
disease has never been a really serious problem 


shoe rot, 


in any of the preserves. 
Reforestation 

The control plans for the forest preserve dis- 
trict eall for 10,000 acres to be planted. Most 
of the forested were farm lands, 
heavily grazed, hence little reproduction was 
present when these lands were purchased. With 
the elimination of grazing, and where a dense 
laver of sod has not developed, natural repro- 
duction has taken place. Exceptionally good 
natural reproduction has been obtained in the 
lowland hardwood and in the sugar 
maple-oak-hickory stands. Many of the white 
oak-red oak stands, which predominate, are very 
much lacking in reproduction. In these areas 
an attempt is being made this vear to get re- 
production through a searification process, using 
a small tractor pulling a double dise. This 
method is in the experimental stage, but we 
hope that with the eutting up of the heavy sod 
the acorns will have a better opportunity of 
getting in contact with the soil. 

The open meadows also contain a heavy layer 
of sod. In these areas only the wild erabapple, 
hawthorns and wild plum have been able to 
reproduce, and these species are not well suited 
for recreational development. Such areas must 
be planted. Native hardwoods propagated and 
grown in our own 40-acre nursery are used. 

Very little maintenance work is needed in 
the plantations. In some plantings it has been 
necessary to do some pruning to eliminate a 
shrub ivpe growth. In most instances this type 
growth has been caused by fire, rodents or die- 
back and subsequent coppice development. When 
plantations have reached a height of 6 to 10 
feet we have found that a judicious pruning of 


areas once 


types, 
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the lower limbs will cause a noticeable increase 

in height growth which is desirable. 
Meadows 

To maintain an area in its natural state re- 

While 


others are desig- 


quires meadow areas as well as forests. 
some open areas are planted, 
These areas con- 

land- 
recrea- 


nated as permanent meadows. 
stituting attractive vistas in a forested 
scape, in addition to their seenie and 
tional values, contain many forms of wildlife. 
Many of the areas are surrounded by dense 
shrubbery and the weedy tree species—haws, 
plum, and erabs. Wild game find protection 
and food in the thickets, and nesting grounds 
in the meadows. The presence of wild game in 
these surroundings has resulted in considerable 
reproduction of wild plum, wild erabapple, and 
hawthorns in the meadows. This presents a 
problem in eradication of these weed species. 
By annual mowing it has been possible to keep 
most of the meadows free of these trees. Where 
they have reached a size too large for mowing, 
2.4-D has been used. The use of 2,4-D on haws 
and crabs has produced some unusual results. 
Some trees were completely killed. Others may 
have all but two or three branches killed, while 
still others show complete die-back of top and 
trunk with subsequent sprouting. The 
cherry and dwarf willow have been rather 
easily killed with 2,4-D. In a few instances 
where the tops of choke cherry trees were not 
hit by the spray, the portion not hit came out in 
full leaf the following year while the sprayed 
portion had no leaves and the branches were 
dead and brittle. Additional experiments are 
being carried out on this type vegetation to de- 
termine the most effective method of control. 
Weeds—especially the Canada thistle, and 
their eradication has become an annual forestry 
project. Like the haws and erabs these pests 
will, and do, grow everywhere. Complaints by 
taxpayers and especially from owners of golf 
courses adjacent to the forest preserves have 
justified an intensive thistle control program. 
To add to the weed control problem, poison ivy 
seems to reproduce best in the pienie areas. 
Naturally ‘‘this gets under the people’s skin,’’ 
and again 2,4-D comes in very convenient for 
control. Ammonium sulfamate has also been used 
successfully in eradication of poison ivy, es- 
pecially in shady areas where 2,4-D is not too 
effective. Each vear a rank growth of weeds 
and grass develops along the edges of parking 
spaces, driveways and guard rails; areas which 


choke 





Non 
vary 
Al- 


is not achieved 


pewered mowers 


been used with 


sue 


vegetation 


season-long kil 
been fairly satisfaetory 


Fire Control 


spring and lat fires in wood 


bal 


and, meadow and peat areas are a 


constant 
menace 
With 
even 


Today There Is ho 


200 1 


accessibility. 
and 


lrontage back d 


ules of highway frontage, an 
vreater ler oth ol up 


against private property, tf rivers, lakes 
and pienie areas, aceomn odating 15,000,000 peo 
a year, the fire potential is naturally con- 


stat Prevention work is earried on by means 


of controlled pienie fires, and personal contact 
with adjacent landowners, printed posters and 
9) miles of plowed fire lanes 

Fire suppression is accomplished by a forest 
preserve fire fighting organization which is aided 
‘ol, by 
by earetakers, and wv 


illa 


by ranger pat 
} 


ymserve 


reports trom neighboring 


rs, volunta aid 


ry 

rom nearby \ ve fire departme nts 
Control of Use 

The ea 


pacity of any one plenic area to 


sup 
de 
by the nature of the 
and 


» aid in ealeulating this 


human use without serious 


permanent 


terporutiol is determined 
soil, topograph: moisture condition type 
tation present 


definite polieyv on 
trea 


pereent timber sur- 


program is under way. 


As one might expect, 
and he st 


their dete rmined ea 


areas most acce ssible 


known 


heen used far above 


A 


partial solution to this situation has 


The 


Advisory Committee set forth 
living tree should 


no singel 


prir 


removed from anv part of the forest pre 


il st udv diselosed 
Of 


ur less ¢ Keer dir oly eareft 


dest ruet ion 


need for its 


hay } 


a\t 


urvent ne 
ad to compromise this prinei 
using natural openings and a judicious 
provided additiona! 
nienieking area in these ‘‘over worked’’ groves 
TI a 


hes 


] 


ve thinning we have 


next probler l wet thre neople to 


and 


ables pla 


use 


new weeds sprout 
eed in 


erowd 


erowt! ] } ) Ww an 1 
mnt to 
ITenee, 


inerease our 


} 
verwor! 


with 


opening new we 
maintenance 
Alway 


One fore sft preserve official ones said, ‘Probably 


: with the exeessive use, we have abuse. 
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2 percent of the people are vandals who destroy 
ither for profit o1 de 
de 
taught 
average 
that 
woods are theirs te 


from wanton love of 


‘tion; percent are only heedless \ 


and ean be cireumvented 
$5 


lol 


structive, 
and 
Zens 


or 


some are decent 


with a 


pereent 
fun, but 
tually as taxpayers the 


citi 
out feeling ac 
» «le 
ten 
problem than nature 


eregarious 


with as they please This human nature 


deney is often a greater 


itself. People Give a 
five acres in which to play and thev ll use one 
Confine them to one and they'll ‘‘tear it up b: 
the Most of the damage to 
facilities, but as previously mentioned the veg 
tation An edueationa 
program expertly handled, through nature bul 
letins, lectures to school 
and by oul 
conservation department personnel has reached 
thousane Cook One 


the purposes of this program is to 


are efroun 


roots has been 


suffers. intensive 


also 


assemblies, radio, tel 


vision personal appearances 


Ils of residents ot 


County. 
of rimary 
create an appreciation of nature, and a respect 
for publie property, but no program, howevet 
intensive all Fre 
usually lads, 


rrehended and given a stiff sentence 


ean eliminate vandalism 


quently these raseals, teen-aged 
will |} 


apy 


consisting of a few days weeding or planting 


in our nurse rv, or some other similar menial task 
to supplement our edueational program 
Per 


from the 


aps the most serious result oft over 


LISt 


forester’s point of view is the eompae 


tion rendered the soil Although this eondition 


and its seriousness Is not new, we are still work 
The appli 


cation of a 4-inch lavet of well rotted leaf eom- 


ing toward a satisfactory solution 


post has been used to rehabilitate many of these 
hare, packed soils. There are many parkmen. 
maintain little can he aeeomp 
lished by this method. We only say, ‘‘We have 
found nothing better.’ 


The maintenance of t 


however, who 


he turf on three 18-hole 
and one 9-hole golf eourse has reeently been 
added to the duties of the forestry department, 
on the theory that we should manage everything 
that Most private or publie golf eourse 
managers would consider a plaver-load of 20,000 
to 30,000 persons a vear sufficient to ereate a 
eritieal maintenanee problem 


O_hal 


CTOWS 


Consider the fact 
that our single 


by as 


has been traversed 


e Course 


manv as 90,000 plavers a vear and vou 
the need for technieal 
To supervise the turf culture 


the Se rviee 


eet some idea of super 
vision 
quired 


fi yresters 


has r 


eontinuous of one of ow 


Manv foresters ‘‘snieker’’ when told 


we are in effect earetakers of large lawn areas 








FORESTRY IN A METROPOLITAN AREA 


and fail to see any connection between this re- 
sponsibility and forestry. I believe however, 
if we were to get our responsible forester to- 
vether with a forester who is primarily inter- 
ested in range management, we would find the 
two had many similar problems. 

If you are still confused about the term ‘‘ree- 
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Seout and Girl Scout planting programs; lee- 
tures to garden clubs, high schools, and civie 
organizations; »Druning of overgrown trees and 
shrubs along sidewalks, highways, intersections, 
and entrance roads; preparation of flower shows; 
repairing the damages heaped upon us by wind, 
snow and sleet; and satisfying or side-stepping 


reational forestry,’’ add to the complex duties the special privileges, requests, and demands of 
$500,000 taxpayers—take an aspirin, get a good 
vision of line clearing on and along forest pre- night’s sleep—and dream up your own defini- 


I have briefly covered, such chores as super 


perve properties by utilities organizations; Boy tion. 


Army Reserve Commissions for Foresters 


Reserve commissions in the Army of the United States are now available to 
qualified foresters who meet the requirements of age, education, experience, 
and physical condition. The commissions range from those of Second Lieu- 
tenant up to and including Major, depending upon the qualifications and ex- 
perience the forester possesses in his specified field Applicants must be at 
least twenty-one (21) years of age for appointment in the Reserve Corps, and 
must not have reached the forty-fifth (45th) birthday anniversary. All must 
be citizens of the United States. No previous military experience is required. 
These appointments will be made in the Corps of Engineers Reserve. 

For appointment as Forestry Specialist, applicants must have had respon- 
sible supervisory experience in connection with the harvesting, manufacture, 
seasoning, preservation, and distribution of wood and its products, as follows: 
for First Lieutenant, seven vears; for Captain, eleven vears; and for Major, 
sixteen vears. Qualifying experience includes supervisory activities in locating 
and establishing timber tracts; estimating quantity of usable timber in a tract; 
measuring and marking trees to be cut; felling and cutting trees and hauling 
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logs; and establishing procedures pertaining to the milling of logs and the 
operation of saw mills. 

A bachelor’s degree in forestry may be substituted for four years of the 
qualifying experience specified above, and a master’s degree may be substituted 
for five vears. 

Determination of the grade in which an applicant is to be commissioned is 
the function of the examining board interviewing the applicant, subject to 
final approval of The Adjutant General. The grade will be based on the total 
number of vears of qualifying education and/or experience. 

Full details of the program for commissioning of civilian foresters are pro- 
vided in Department of the Army Circular No, 210, dated 14 July 1948. Ap- 
plication forms and Circular No, 210 may be obtained from local Reserye Unit 
Headquarters or from Organized Reserve Unit Instructors, or by writing to 
Army Headquarters at New York, Baltimore, Atlanta, Chicago, Houston, or 
San Franeisco. Inquiries and requests for application forms and the cireular 
may also be addressed to The Adjutant General, Department of the Army, 
Washington 25, D. C. 








The Urban Environment of Foresters 


ely arque 
from the tree 
which he draw 


A forester who does live in the woods effecti 
the case against wresting the 
with which he is concerned and 


his inspiration. 


forester 


from 


becoming urbanized? 


ARE 


More and more foresters are moving into bigger 


AMERICAN Loresters 
and bigger cities, and becoming city slickers. 
Indeed they may perhaps never see a tree except 
some moribund park specimen. They and their 
ealling are little more in place in the artificial 
environment of the city than is the tree. Just 
how many members of the profession have gradu- 
ally beeome thus insulated and separated by 
miles of dingy suburbs and billboards from the 
their interest is unknown, 


ol iginal object ot 


but there must be a very considerable number 
They include many of the best minds and most 
That a 
work is absolutely neces 


be denied 


capable men in the profession. reason- 


able amount of office 


sary for progress in forestry cannot 


and indoor records and maps are essential; nor 
is a partially sedentary habit of life without its 
merits. Forestry would have remained a mere 
art, and foresters, technicians or woodsmen, had 
not text books and journals been written by 
foresters who must devote most of their 


energies to indoor work 


perlores 
But Is it necessary that 
this office work be concentrated in highly con- 


areas A 


etween field and officer 


vested metropolitan balanee 


proper 


tisl 
IS essential 


Why Do Men Enter Forestry? 


It is probable that most men were first at 


1 + 


tracted to 


ed 10 hold t} 


forestry as a eareer because it ap 


e promise of life in the 


Op hn. 


neariy all men secreth desire Witness 
travel 


Hlow 


hunting and fishing, 


the popularity of 


other torms ol outdoor recreation 


as it come about that this aspiration has faded, 


ly perha hat the city-bound foresters 


sub 


unaware of it? Some, at least, do realize it. 


well-known forester who 
‘identally owns a small 


Short time ago, a 


forest of his own, ask 


mie what sort ot experiment he eould set up 


at would require him to get out in his woods 


ry day—just forest and live with 


t. Forestry to the city worker becomes a mere 


abstract concept, a matter of paper work 


Henry I. Baldwin 
Hampshire Forestry and 
Hillsboro, N. H. 


New 


Commission, 


Recreation 
Member, 
S.A.F. 


Trained for Field Work 


First, a brief glance at forestry edueation, the 
customary place to blame most of all short-com- 
ings of Training in forestry schools 
appears to be aimed at turning out competent 
field foresters who can study forests at first 
hand and be capable of all sorts of silvicultural 
work and utilization. There is nothing to indi- 
cate that forestry schools fail to edueate men 
for field work. The eriticism from the stand- 
point of forestry education has rather been that 
graduate have had little oppor- 
tunity to apply their skills 


foresters. 


foresters too 


Employers Select City Locations 
Employers of foresters are most often respon- 
Obvi- 
foresters, because of the nature of 
their positions must live at least within com- 
muting 


sible for where foresters live and work. 
Oo isly many 


distanee of 
The U.S 
single employer of have 
vielded to the urge for a general drift to the 
big cities that has been characteristic of all the 


state capitals and college 
campuses Forest Service, the largest 


foresters, appears to 


population during the past few deeades. What- 
ever the good reasons behind the poliey, it is 
certainly apparent to the outsider that regional 
offices, supervisors headquarters, and even rang- 
to larger urban 
Even forest experiment stations, in the 
davs located actually in the forest, have 
small 


er stations have been movine 
centers. 
early 
college towns, to 
taller 


were 


moved progressively to 


higger cities, to darker and 


doubt a ] 
and 


higger and 
buildings. No 


thoroughly 


these moves 


made for reasons 
Reeently, realizing 


considere a 


that appeared compelling. 
I 


this trend, efforts have been made to decentral- 
ize experiment stations by establishing branch 
research centers with headquarters in or near 
small towns. It is not intended to eriticize these 
moves or the motives back of them, but onlv 
to point out the result on the personnel, on the 
communities and on the forest. 


Effect of City Life on Foresters 


has been observed, originally 


entered the profession beeause they liked the 


Foresters, it 








URBAN ENVIRONMENT OF FORESTERS 


woods. If not, they were misfits and took up 
some other work. A forester should not only be 
prepared to spend his life in the woods, but 
should welcome it. When, through necessity he 
becomes enslaved to a desk, he should at least 
be able to look out a window and see the forest, 
in his off-duty hours enjoy its presence 
Ilis family should grow to 
love it as he does. It is natural that doctors and 
surgeons should be drawn to the great medical 
centers where their interest lies. So it is natural 
that foresters should be working and domiciled 
in the Any other environment is un- 
natural. An organism out of its element acquires 
certain adaptations and foresters are no differ- 
ent than other people. They are affected by 
their environment in their interests, wants, 
thinking, and habits. A person working in a 
city becomes citified in outlook and preoccupied 
with many irrelevant matters. The Strong In- 
Tests confirmed this, showing that the 
Forest Service personnel in higher grades 


and 
wherever he turns. 


forest. 


terest 
U.S. 
had chiefly urban interests as would be natural. 
Salaries on which they could live well in the 
metropolitan 
amusements, and eul- 
tural advantages, supposed to be rewards of 
city living, are often mirages. The men who 
should become leaders in small communities are 
All this results in 
the forester becoming changed. He commutes 
ong distances to work, thus reducing both his 


country are inadequate for a 


society. Better schools, 


submerged in large cities 


effective working hours, efficieney, and free time. 
Ile must spend more time in travel when at 
rare out in ‘‘the field’’. 
The ‘‘field’’ all too often means visiting other 
Even if he the 
woods he rarely gets closer than three feet to 
the height of the automobile seat above 


intervals he does get 


offices in other eities goes in 
the soll 


the ground 

Effect of Rural Communities 
is often extolled as an aid or even 
rural com- 


Forestry 
the entire support 
Many wood-using industries undoubt- 
but without forestry they cannot be- 
But if men to make 
communities too, and a forest ranger headquar 


and salvation of 
munities 
edly are 
come permanent. takes 
ters, experiment station, or other forestry acti- 
vity not only is ecologically suited to a forest 
town, but its personnel ean contribute much to 
community life through leadership in various 
] organizations. Such an office, no matter 
small, gives some additional employment 
It brings in some ad- 


oeal 
how 


directly and indireetly 
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ditional business, in innumerable ways. Visitors 
to the office bring in more. Taxable property is 
increased. Even if the forestry activity is a pub- 
lie one, the employees, given a reasonable per- 
manence and security of employment in one 
place, may become home-owners. If not, some- 
one else builds and rents homes ‘to them. In 
any case there is an added activity in town, an 
intellectual interest, something doing. That the 
importance of decentralized forest headquar- 
ters to small towns is not theoretical, witness 
the regret and actual complaints that have been 
voiced in some cases when a publie forestry acti- 
vitvy has been withdrawn from a small town 
and consolidated with some larger office. We 
deplore ‘‘sawmill ghost towns’’; why cause 
‘forestry ghost towns?’’ 
Public Education at the Grass Roots 

If forestry and foresters are to make headway 
in the edueation of the publie and especially the 
private forest land owner, then foresters have 
got to get out in the woods and practice what 
they preach, rather than sit in some ivory tower 
in a far-off city. Nothing would promote more 
a better understanding of forestry than for 
practicing foresters to live and work in the 
small towns and on farms or in the woods where 
the people live who are going to have to solve 
problems of land use, forest depletion, and eut- 
ting practices. The writer recalls working with 
French-Canadian pulpwood cutters and _ con- 
vincing them that they did not need to swamp 
out all the valuable young spruce reproduction. 
It was a more satisfying job of forestry eduea- 
tion than many other varieties of forestry up- 
lift in which it has been his fate to indulge on 
more dressv oceasions. 

It often seems that many 
riding around advising the other fellow what to 
do, but without opportunity to come to grips 
with actual problems of getting work done in 
the woods. The best way to acquire such experi- 
ence is on one’s own woodlot. It is reeognized 
that a forester in the employ of another should 
avoid even the suspicion that his private busi- 
ness might engross too much of his attention to 
the detriment of his emplover; nor should he 
engage in a business that competes with that of 
his emplover. A forester living on a farm and 
managing his own woodlot ean searecely be ae 
cused of such competition. The first hand know- 
ledge of the forest owner’s problems thus ae- 
quired should make his services more valuable 
What forester would not be in 


too foresters are 


to an employer. 





farmers 


‘7 do 


a stronger position when addressing 
and other land owners, if he could say: 
it on my own woodlot and it pays.”’ 


Trained Foresters for the Forest, Not Office 
Yes, 


woods 


foresters should spend more time in the 
That is, it 
llow lone does it take t 


they are trained to be fores 


ters train a forester 
Four to six and even more years ot training at 
required No one 
oftice 


prepara 


an academie level seem to be 


will contend that chiet clerks and man 


agers or draftsmen need such lengthy 
tion. When fully trained foresters are employed 
more or less continuously at tasks that ean he 
performed by less technically trained personnel, 
and 


much eoneern 


there is waste. and inefficiency, someone 


has blundered. Reeentls was eX 


pressed editorially in a Swedish forestry journal 
over the tendeney ot roresters to spend too 


much time in the offiee It was contended that 


¢ 


the more highly trained a man was, the more of 


his working time he should spend out in the for 


est: that the cost to the government of educating 


foresters in the government sehool in Sweden 


times the eost of edueating a good 


was 
offiee 


torester s] ould 


many 


manager, draftsman, or aceountant The 


be the charge, but not 


man in 
have his usefulness and efficiency impaired bx 
office detail 


the woods 


If forestry is to make progress in 


best professional 


then let’s put our 


talent to work there! 


Field Men Should Dictate Policy 
If the 


woods, or 


forestry leaders are put to work in thi 


ersely if the field men are given 


eon 
the responsibility of 
decisions, then this sl ould have a salutory effect 


efforts. It is true, 


on the direction of forestry 


of course. todav. that reports. 


adv ice, and pro- 


subordinates in the field guide the 


DOsSaIsS§ of 


executives and poliev-makers in their deeis 


ions, and that many supervisors and regional 


policy-making and major 
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foresters are much in the field, inspecting work 
in the woods. Then, why not have their head 


quarters in the forest neer their work? In forest 
organization, the chief of each echelon should be 
primarily a field man aetively supervising for 
est operations in the woods, and exercising gen 


The 


tendeney today of foresters becoming office ey 


eral supervision over his. office. growing 
ecutives should be reversed. 
Permanence of Abode and Work Essential 


All men who work in the field know that one 


land 


many vears, and with one’s neighbors as well, 


has to live with a certain piece of forest 


to make substantial progress in forest manage 


ment One does not see much of his neighbors 


ina city. They are coming and going too, For 


esters who move around the who 


country, or 
spend much time in long distance travel, lose 
Furthermore, 


most men look forward to home life and a family 


touch with the forest and the soil. 


as one of life’s greatest satisfactions. Perman 
ence of abode and home ownership are condue 
its best Also, few would 
small town is a better 
Yet, the 


polies pursued by many emplovers ot foresters 


ive to family life at 
deny that the country or 
place for children than the large eity. 
practically impossible, 


makes home-ow nership 


continuity of work in a given forest area uncer 


tain, and worst of all, city living and periodic 
inter 


Suel 


moving an unpredictable but inevitable 


ruption in family and professional life 


working and living conditions do not 


favor an 


interest in the forest, or in becoming 
of the community If it 


more forestry is needed in the 


active 


part is econeeded that 


l 
+ 


woods, then that 


must be a compelling reason for foresters liv 


ing where the woods are, and heing elven some 


assurance they will not be uprooted and shifted 


around § the COUNTY Emplovers of foresters 


should recognize the basie requirements for the 
well as 


feeding of foresters as Trees 


eare and 
The two vO together. 











The Importance of Economic Considerations 
in Wood Waste Utilization Research’ 


amount of clear economic thinking by the 


eer, or othe specialist is necessary at 


waste-utilization studies are being pla ned 
ed out. Such thinking should almost always 
consideration of the approximate quantity, 
and distribution of the waste that is suit 
the manufacture of qiven products, the 

of the waste at the plant, and the 


selling price of the products. Consideration 


items may eliminate certain studies and per 


/ / 


concentration of effort on ones likely to de 
that can be useful plant operation 


wood-waste utilization. 


Mucu work has been done on the economic as 
pects of wood-waste utilization. Operators of 
forest-produet plants constants trv to reduce 
costs of raw material, and at the same time to 
increase net profits by its fullest economic use. 
In this paper, however, I wish to emphasize the 
importance of economic considerations in select 
ing, planning, and carrying out research pro- 
jeets in the field of wood-waste utilization 
Practically all forest industries produce a 
large volume of waste. This ean be classified as 
logging waste and manufacturing waste. Log- 
ging waste ineludes: (1) trees left standing in 
the woods beeause of low quality or excessive 
eull; (2) parts of cut trees left in the woods 
for the same reasons; (3) trees badly damaged 
in logging and subsequent slash disposal. Manu 
facturing waste includes: (1) wood material 
not used in the primary manufacture of lumber, 
veneer, ete.; and (2) wood material not used in 
the secondary manufacture of furniture from 
umibe r, ply wood from veneer, ete. The effective 
use of waste is not only an individual plant 
problem but is also an industry-wide problem 
To the extent that present supplies of lumber 
other wood produets are short, it is also 


n whieh the publie at large is interested. 
Wood Waste Defined 


Ss iy more s weCifiE Precisely what is 
| é 


in the term ‘‘wood waste’’? In prae 


number o concepts are commonly used 


Society of American Foresters in its 
Forestry Terminology has defined logging waste 
and sawmilling waste. Logging waste is ‘‘that 
portion of the tree which has merchantable 
value, but is not utilized.’’ Sawmilling waste is 


esented at the national meeting of the Forest Prod 
arch Society, Chicago, Ill, March 22, 1948. 


Robert K. Winters 

Chief, Division cf Forest Economies, Cen 
tral States Forest Experiment Station, Co 
lumbus, Ohio. Member, 8.A.F. 


“that portion of the log having a merchantable 
value which is not utilized.’’ The Society of 
American Foresters has defined ‘* merchantable’’ 
as follows: ‘‘Used to designate the portion of 
trees or stands which can be profitably marketed 
under given economie conditions.’’ These defini- 
tions are truly definitive only where merehant- 
able value is expressed in terms of a given pro- 
duct, or a definite combination of products. The 
volume of unused material in a white oak tree 
22 inches in diameter may be three times as 
ereat when cut into tight-stave bolts as it would 
he if cut into sawlogs. Actually, few persons in 
the hardwood regions of the United States would 
say that tight-stave cutting produced no waste 
because all material that economically could be 
put into tight staves was used. The given white 
oak tree should be converted into all products 
that can be made practicably and economicaliy 
from it. Some operators and foresters nave 
classified as waste only the unutilized material 
that could be processed economically into lum- 
ber. This coneept may be valid, if no form of 
integrated logging or milling for products other 
than lumber is practicable. 

Another concept of waste would inelude the 
unutilized material that cannot feasibly be used 
by such effectively integrated operations as the 
Crosset Lumber Company at Crosset, Arkansas, 
the Weyerhaeuser Timber Company at Cloquet, 
Minnesota, the Goodman Lumber Company at 


(ioodman, Wisconsin, and others. Even this’ 


concept will not be static nor too precise. It 
will vary from one locality to another and with- 
in a loeality from time to time, depending upon 
economic conditions and improvements in proces- 
sing equipment. In the mountainous portions of 
the West, for example, far removed from the 
principal consuming centers of the country, tim- 
ber is large and transportation costs are great. 
Under such conditions this coneept of waste 
would be entirely different than it would be in 
the many parts of the East where close utiliza- 
tion of small timber is feasible. With the pass- 
ing of time, however, the western concept is al- 
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most certain to change. 

Still another 
material larger than a specified size regardless 
utilization. This 
Webster’s 
definition ot ‘* That 
which has no original value or no value for the 


concept of waste includes all 


of the present feasibility of 


concept more nearly contorms to 


wast: which is as follows: 
ordinary or main purpose of manufacture; parts 
or fragments of original stock not of a size 
suitable for use in making the product for which 
the stock was secured but which may be suitable 
for making another product, in which case the 
remaining fragments are waste.”’ 

I have mentioned several concepts of waste. 
but they probably fall be- 


Certain con- 


parts or 


Others are possible 5 
tween the 
cepts are useful for certain purposes. The last- 


mentioned eoncept is certainly the most useful 


extremes given above. 


in foeusing attention on the supply of potential- 
ly usable wood material that undiseovered utili- 
zation techniques may possibly convert into use- 
ful products. It is approximately the concept on 
which most of the statisties presented in this 
paper are based. 

Quantities of Waste Available 


The economist in wood-waste utilization re- 
search frequently makes surveys to determine 
the quantity of waste material produced during 
a given period at a plant o- in a _ specified 
locality. Such a survey was made on a nation- 
wide basis in 1945 by the U. S. Forest Service, 
and the results published in Reappraisal Report 
4, Wood Waste in the United States. In this re 
port waste included the sound portions eut but 
not utilized from 5 inehes and larger in 
diameter at breast height. The upper stems of 
conifers were included to a 4-ineh top, and the 
limbs of hardwoods to the same minimum dia- 
meter. Furthermore, this volume included the 
sound portions of trees left uneut but badly 
damaged in logging operations and subsequent 
slash disposal. It included manufacturing waste 
such as the edgings, 
trimmings, cuttings, shavings, sawdust, ete. The 
these definitions was 


trees 


sound volume of. slabs, 


total volume of waste by 
6.5 billion eubie feet of which 2.5 billion eubie 
feet was used as fuel. The four billion cubie- 
foot remainder, which is immediately available 
for some use, does not include the volume made 
into such byproducts as lath, shingles, and 
dimension stock. 

Only a small part of the four billion eubie 
feet of material not at present utilized ean be 


processed into lumber economically. Further- 
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more, at present only a small part of it can be 
into low-quality items. 
as fuelwood, for ex- 


processed economically 
The cost ot 
ample, and transporting it to prospective con- 


processing it 


sumers would be greater than the selling price 
which could be charged in competition with coal, 
oil, and other fuels. The fact that the quantity 
of waste by this definition is as great as it is, 
should not discredit any industry or group. It 
is a reservoir of raw material to challenge the 
ingenuity of utilization research personnel. 
This should be 
studied with regard to its distribution and suit- 
ability for The this 
analysis should be helpful in what 
kinds of utilization research are needed to dis 


reservoir of raw material 


various uses. results of 


showing 


cover processes and equipment that can make 
possible the maximum use of wood now wasted 
Such an analysis on a national seale should 
focus attention on our national wood-waste re- 
search problem and illustrate the type of analy 
sis that can be made in the area tributary to 
any plant. 

Figure 1 shows this four billion eubie feet of 
potentially useful material classified as logging 
waste and primary manufacturing waste. Near 
ly three-quarters of the total volume of waste is 
left in the woods in utilized parts of cut trees 
and in trees damaged by logging and slash dis- 
posal operations. Figure 3 shows the logging 
and manufacturing waste distributed by the 
geographic regions outlined in Figure 2. The 
quantity of greatest in the Pacific 
Northwest and Southeast Regions. In the former, 
logging waste makes up a very large proportion 
of the total. In the latter, logging waste is still 
somewhat more than half of the total. Figure 4 
shows the relative volume of the primary manu- 
facturing waste that is in the form of 


> 


waste Is 


slabs, 





LOGGING AND MANUFACTURING WOOD WASTE 


MANUFACTURING 


LOGGING 


' 2 
BILLION CUBIC FEET 








Fic. 1. 


Logging and manufacturing wood waste. 











GEOGRAPHIC REGIONS USED IN THIS PAPER 





NEW 
ENGLAND uss 
ROCKY On 


— 
—_, 


“rOnme 


MTN } (N) 


? 


ou 


Ox. anOMa 
Texas 
| 


( 





PLAINS 





Fic. 2. 








Geographic regions used in this paper. 








LOGGING AND MANUFACTURING WOOD WASTE BY GEOGRAPHIC REGION 


“<3 MANUFACTURING 


me LOGGING 





HUNDRED MILLION CUBIC FEET 








MID LAKE CENT. SOUTH SOUTH 
ATL 


Fie. 3. 


WEST ROCKY ROCKY 
ATL. EAST GULF MT. (N) MT. (S) 


Logging and manufacturing wood waste by geographic region. 











JOURNAL OF FORESTRY 


trimmings, and other coarse material concentration and transportation of this class 
form of sawdust, shavings, and other of material normally requires re lativels large 
The aggregate quantity of prim- expenditures of manpower. With current hig! 
cturing waste Is greatest in the wage rates, the cost of delivery at the consuming 

t Region eenter 1s likely to preclude economie utilization 
Principal Economic Considerations ot gene of it until 1 pecerenmapr een of wanes wn 
las proceeded much farther than it has at pres 

Careful examination of Figures 1 through 4 ent. Accordingly, except where volumes of log 
h, or where mechan 


plus some knowledge of utilization practices and gine waste per acre are hig 


conditions Common in various parts of the coun ized concentration and transportation are now 


try permits five broad deductions feasible, more intensive utilization of woods 
Logging waste is the largest category of waste will very likely have to await higher 

te in absolute volume. Because it is also wood prices or further economies in production 
Primary manufacturing waste in rela 
vailable economically. The prineipal exception — tively large quantities is available in the South 
to this generalization is in the Douglas-fir re- east, South Atlantie, West Gulf, and Pacifie 


e most wick ly seattered, it is usually the least ya 


gion of western Washington and Oregon. The Northwest Regions. In these regions, as else- 


PRIMARY MANUFACTURING WOOD WASTE BY SIZE OF MATERIAL AND GEOGRAPHIC REGION 
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Woop Waste UTILizATION RESEARCH 


where, this waste is partially concentrated at 
sawmills and other manufacturing plants. It is 
therefore theoretically more available than most 
logging waste. Actually much of it in the South 
Atlantie, Southeast, West Gulf, and other east- 
ern regions is in the form of slabs and sawdust 
settings 


at innumerable, scattered, 


of small portable sawmills. 


temporary 
Kor most uses this 
material is not now practicably available, but 
must await the development of mechanized pro- 
cesses for picking up, transporting, and unload- 


ing it, or the development of a product that can 
be made from it that has a value sufficiently 
high to pay the present cost of collecting and 


Where 


other 


transporting it to the consuming plant. 
large, relatively permanent sawmills or 
primary manufacturing plants are common, as 
in nearly all parts of the West and at some lo- 
cations in the Lake States and West Gulf Re- 
gions, a supply sufficient to attract potential! 
waste users is available at or near given utiliza- 
tion points. 

3. Wood fuel be diverted 
into other uses wherever the wood price exceeds 


now used as ean 


the fairly low fuel value. In most regions more 
byproduct material of primary manufacturing 
plants is burned as fuel than is left unutilized. 
This often feasible 
where relatively electric 
power is in parts of the West and South, and 
gas is in parts of the South. This use 
available for higher 
a large additional wood volume, which in some 


diversion ot wood use is 


power is cheap, as 
natural 
transfer could make use 
instances is relatively concentrated. 

4. Kor the country as a whole, the volume of 
slabs, edgings, and other coarse waste material 
is greater than the volume of sawdust, shavings, 
In the Pacifie North- 
Region a considerably larger volume of 
sawdust and shavings is used for fuel than is 
In this region, 
therefore, the present and potential volume of 


and other fine material. 
west 


the case with slabs and edgings. 


fine waste material is larger than the correspond- 
ing volume of eoarse material. 

5. Lumber production statisties in the Pa- 
Northwest Region indicate that for 1945, 
about 68 percent of production was Douglas-fir, 


cifie 


17 percent ponderosa pine, 7 percent western 
hemlock, and the remainder western red cedar 
sitka spruce, white fir, and miscellaneous spe- 
For practical purposes, this means that 
both the logging and milling waste for all prod- 
ucts is distributed among the species in about 
Inclusion of pulpwood 


eles, 


the same proportions. 


would certainly increase the proportion of hem- 
lock somewhat. In this region, therefore, re- 
search on Douglas-fir logging and milling waste 
seems to offer the opportunity for maximum 
waste reduction. Considering lumber produe- 
tion of the total west, ponderosa pine accounts 
for 25 pereent of all production. Since western 
mills are normally large enough to supply con- 
siderable quantities of concentrated waste, re- 
search on ponderosa pine mill waste seems to be 
justified. In Texas and Louisiana where larger 
mills still operate, lumber production is ap- 
proximately 60 percent southern pine, 15 per- 
cent gum (red and tupelo), 15 percent oak, and 
the remainder miscellaneous species. Here re- 
search on pine mill waste seems to be in order, 
with gum and oak following in order of impor- 
tance. 


Local Features Affecting Waste Utilization 


Problems of research workers employed by 
wood-using companies depending on local raw 
dictated by local 
considerations. Peeculiarities of the product 
manufactured plus conditions for 
concentrating nearby wood waste may indicate 
the desirability of almost any kind of utilization 
research. In setting up research programs in 
the broad field of waste utilization by public 
and quasi-public agencies, however, considera- 


materials will, of course, be 


favorable 


tion should certainly be given to those wastes 
that are in ample supply, sufficiently concen- 
trated for practical exploitation, and produced 
by mills that are not likely to exhaust their 
supplies of operable timber in the immediate 
future. 

Another important economie consideration in 
selecting a research project in wood-waste utili- 
zation determination of the kinds and 
quantities of wood waste available in an operat- 
ing territory that can be supplied to a given 
In some instances, the 


is the 


plant at a feasible cost. 
choice between two otherwise equally meritori- 
ous research projects may hinge upon the eco- 
nomie availability of a given kind of waste ma- 
terial. A producer of corrugaiing board re- 
cently wanted to run some tests to determine if 
hardwood sawmill slabs would produce a satis- 
factory fiber for his use. He procured an ex- 
perimental supply from a nearby sawmill. At 
this point he ealled in for counsel a man who 
knew something of the local sawmill industry. 
This local man recognized at a glance that the 
species represented in the experimental slabpile 
were bottomland species and were not at all rep- 
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resentative of the supply available generally in 
the territory of the corrugating board mill. Tests 
run on the experimental slabs, therefore, would 
not indicate the suitability of the average run 
of local sawmill slabs for his purpose. Hle was 
advised to make a survey of the quantities and 
kinds of wood waste tributary to his plant, the 
probable purchase price and transportation cost 
of each, and to test those kinds that seemed to 
offer possibility for economie use. 


Significance of Improved Equipment 


Some of the failure to utilize waste is due to 
lack of technical processes for making a useful 
product from material now wasted. To a much 
larger degree, this failure is due to the lack of 
cheap, efficient handling and 


concentrating widely seattered pieces ot waste. 


procedures for 


Economists are sometimes called upon to assist 
equipment designers in planning and earrying 
out time studies to develop machines and pro- 
cedures for handling and concentrating waste 
wood found that slabwood 
from small sawmills ean be loaded on wood dol- 
the size of a 1'4-ton truck 


One operator has 
lies approximately 
bed 
in a given locality and are filled with slabs by 
the about the piling the 
slabs on the usual waste heap. Once a day the 
‘dolly’? on 


These dollies are spotted at several mills 
eost of 


off-bearer at 


purehaser’s truekdriver loads a full ‘ 
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his truck by means of a winch, cable, and a pair 
of skids. At the same time he leaves an empty 
**dolly.’’ By a very simple ‘‘trial and error’’ 
study, this purchaser discovered the combination 
of equipment and process that provided him 
with a usable raw material at an acceptable cost. 


Summary 


Throughout this paper, I have talked about 
considerations in wood-waste utiliza- 
By this I do not mean to imply 
research organizations need be ‘‘ padded”’ 
waiting to 


economic 
tion research. 
that 
with give 


‘*stand-by’’ economists 


counsel when called upon. A generous amount 
of clear economie thinking by the chemist, engi- 
neer, or other specialist is, however, necessary 
at the time waste-utilization studies are being 
planned and earried out. Sueh thinking should 
almost always include a consideration of the 
character, and distribu- 
tion of the waste that is suitable for the manu 


approximate quantits ’ 


facture of given products, the probable cost of 
the waste at the consuming plant, and the prob- 
able selling price of the produets. Considera- 
tion of these items may eliminate certain studies 
and permit the concentration of effort on ones 
likely to develop processes that can be useful 


in plant operation and in wood-waste utiliza 


tion 


Twenty Years’ Growth on Yellow-Poplar 


A T\ pieal 


e YO vears 


while it is growing from : 


yellow-poplar in the Southern Appalachians on a good site during 


12-inch tree to a 20-inch tree inereases 


in volume nearly five times. But it increases in net value 28 times during the 


same pe riod 


fact that the 12-inch tree 


> produces } logs. ot whieh one is select. one No. 1, one No 


R. A. Campbell 


produces 2 logs of No. 


Increased value is due, not to inereased price rates, but to the 


3 grade, whereas the 20-ineh 


a and one No 





Watershed Condition and Flood Potential 


A method of computing the 
flood producing storm on the 


expected runoff from a 
Ephraim Creek Water- 


shed is described ia detail. Control measures needed 


to prevent such floods are suaaested. 


destructive, recurrent floods 
poses the chief problem for watershed manage- 
ment in the Intermountain Repeated 
observations have shown the eause and origin 
ot these floods to be runoff during 
high-intensity overgrazed, 
deteriorated subalpine ranges (2, 5). Quantita- 
tive studies have also demonstrated the effee- 


PREVENTION of 
region. 


excessive 


summer storms on 


tiveness of vegetative cover in eontrolling run- 
off and erosion (4, 8). As vet, however, a satis- 
factory method has not been devised by which 
the flood potential of a watershed may be evalu- 
ated. Watershed managers are still faced with 
the problem of determining the flood hazard of 
individual watersheds and, where a serious po- 
tential exists, they must estimate the extent of 
the measures that are required to eliminate it. 
An approach to this problem is herein described, 
using as an example the watershed of Ephraim 
(reek in central Utah. 

The 16,700-acre watershed of Ephraim Creek 
is typical of the several watersheds, on the west 
‘ace of the Wasateh Plateau, which drain into 
he Sevier Lake basin. These watersheds, now 
the Manti National Forest, still bear 
the which 
they were subjected during the 1870- 
1903 It estimated the 
Manti Forest was created in were 
520,000 sheep on the 
from the publie domain; by 1905 this number 


a part of 
overgrazing to 
period 
that when 
1903 there 
722.000 aeres withdrawn 


evidence of severe 


heen 


nas 


was reduced to 150,000; the present number is 
110,000 

The result of the severe overgrazing use was 
accelerated and floods 
The first flood from the Ephraim Creek water- 


shed oceurred in 1889, 37 


erosion summer storm 
vears after settlement 
began in the town of Ephraim and a deeade or 
two after the start of overgrazing on the water 
shed. Ten other floods have poured out of the 


watershed, the last two oeeurringe in 1936 
The Flood-Source Area 


Gully sears inflicted by the flood runoff from 
this watershed lead unmistakably to the flood- 
Most of these are within the her- 
haceous cover-limestone soil complex. situated in 


souree areas 


Howard W. Lull 
Intermountain Forest 
Station, Ogden, 

Member, 


and 
Utah. 
S.A.F. 


Conservationist, 
Range Experiment 


the subalpine zone at elevations above 9,500 
feet. There are 1,369 acres of this complex. It 
is characterized by a vegetation composed of ap- 
proximately 90 percent forbs and 10 percent 
grasses. The forbs are mainly Aster, Geranium, 
Penstemon, and Viola species. The grasses are 
chiefly Bromus, Poa, Stipa, and Agropyron spe- 
The soil, a clay of limestone origin pos- 
sesses many of the characteristics common to the 
soils of the rendzina group. The solum, varying 
in depth from 1 to more than 12 inches, rests on 
a permeable layer of fractured limestone. 


eles. 


In a detailed survey, the herbaceous-limestone 
complex of the Ephraim Creek watershed was 
divided into three condition classes using plant 
density and extent of visible erosion as class 
criteria. The survey shows that 419 acres, or 31 
percent of this complex, were in a condition 
defined as Class 1. These sites, interspersed 
throughout the complex, show no evidence of 
runoff or soil loss. They have, as a minimum, a 
50 percent density of herbaceous vegetation and 
an additional 15 percent density of litter, or a 
total ground cover of 65 pereent. Areas bare 
of protective cover on these sites are small in 
extent and well dispersed. 

The Class 2 condition comprises 719 acres or 
Evidence of 
was observed on 98.3 pereent of 
these sites; 6.7 pereent were gullied, and 8.3 per- 
Pedestall- 
ing is common on these areas; small rocks and 
clumps of vegetation are often 14 to 14 inch 
the 
average have a total ground cover of 35 percent, 


53 percent of the complex area. 
sheet erosion 


cent possessed an erosion pavement. 


above the ground surface. These sites on 
of which 
of litter. 

Class 3 areas totalled 231 acres, or 16 percent 
of the complex. <All 
eroded, about two-thirds were gullied, and about 
90 percent possessed an erosion pavement. As 


30 is of herbaceous plants and 5 is 


of these sites were sheet 


a result of the severe erosion, plant roots were 
exposed in many places and rocks are perehed 
The total 
eround cover characteristic of this condition an- 
proximates 17 percent, of which 15 is of her- 
baceous plants and 2 is of litter. 


on soil pedestals as high as 2 inches. 





Runoff and Erosion Characteristics 
tl on ] 


classes, 


To determine the potential of 
condition 
and 


infiltrometer 


watershed 


runoft made with a 
on two similar 6 x 12 foot 
Each 


plot was twice subjected to an average of 2.44 


surtace erosion were 


Type-F 


plots within each of the three classes 


inches of artificial rainfall in 60 minutes, the 


second test being made about three weeks after 


the first. In all tests, rainfall was applied at 


a variable rate up to a maximum intensity of 


nearly 5 inches hour. The volume, maxi 


per 
mum rate, and duration of the applied rainfall 
intensity-duration pattern 


simulate the average 


of a summer cloudburst storm of about a 


40-vear 
This simulated storm produced, on an aver 


tv pe 


recurrence Interval in this area S 


LS, 13.8, and 73.0 pereent runoff from the 
Class 1 y 4 and ) respectively It 


] 


sites, also 


eaused soil losses of 0.05 ton per acre on the 


Class ] sites. 0. ton per acre on » (lass 2 


sites, and 5.55 tons per acre from the Class 3 


SITeS These differs nees in runoft and soil losses 


are not unusual. Essentially similar results have 
been obtained hy investigators testing the effect 
t different 


on runoff and 


kinds and degrees of plant covet 


erosion in many other localities 


Flood Potential 


, , . 
tests also showed that he 


) produced runoff at maxi- 
] y 9 yu r 


hour, respectively These 


2, and 
0.18, 


si eC classes l. 


mum rates of and 3.82 inehes 


maximum rates oe- 


curred almost simultaneously on all plots some 


21 to 22 minutes after rainfall began (Fig. 1 


These ates are equivalent to discharges ot 


BSD eubie reet per second 


land 


these 
measurements of 
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The latter values were multiplied by the 
acreage of each condition class to determine the 
that 


motion on the herba#eous-limestone complex if 


magnitude of a flood flow would be set in 
the entire area were subjected to a rain com 
parable to that used in the inflltrometer tests 
These computations show that in the event otf 
produce a 
(Table 1 

can be 
would 


such a storm, this complex would 
maximum diseharge of 1,870 e.f.s. 

From 
$8 pereent 


these ealculations, it 


seen tl 
of the total discharge come 


from the Class 3 sites, which comprises only 16 
percent ol the total complex area. An additional 
$s pereent 


representing 53 


the Class sites. 
the 


discharer 


would come from 


percent of area. The re 
maining } pereent ol the would come 
from the Class 1 sites, which comprise 51 per 
the area 

Some of the flood runoff set in motion on the 
would he 
the 


the efficient gully svstem already established o 


eent of 


land checked and absorbed before 


reaching headwater channels. Beeause ot 


RAINFALL 


RUNOFF 
_ Site A 
SiTF as¢ 


SITE CLA 
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pane se L Se 
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20 40 
TIME (MINUTES) 
duration characteristies of 
runoff 


Fic. 1. Average 
applied rainfall and 


conditions, 


i! tensity 


resulting from 3 site class 





WATERSHED CONDITION AND FLOop POTENTIAL 


of the complex, however, the amount of 
Any such 


niost 
local runoff control would be small. 


loss in discharge would probably be more than 


offset by the volume of eroded material carried 


by the water into the channel system. 

A portion of the headwater flood runoff would 
be stored in the main channel on its way to the 
Most of this storage would oc¢ 


low 


canvon mouth. 


oradient channel at 


Here, a lower 


in the 5 miles of 
lower end of the watershed 
of velocity would cause the deposition ot 


heavier debris and a consequent lessening 


the volume of the flood flow For streams in 
this area it that channel 


storage will effeet ar duetion of flood discharges 


has been estimated 
equivalent to about 60 ¢.f.s. per mile of effective 
channel Thus, the 1,870 e.f.s. 
maximum peak discharge on the land would be 
reduced to 1.570 time it 


reaches the mouth of the watershed 


leneth. 


storave 


about «.f.s. by the 


This caleulated discharge would produce a 
flood of greater magnitude and damage than all 
the greatest flood of record in this water- 
shed. On the basis of estimates developed by a 
detailed flood control survey (6), flood damage 
property from such a dis- 


476.000 (Fig. 2 


but 


to rural and urban 


charge would total about 


Reduction of Flood Potential 

After determining the flood potential and its 
seriousness, the next step was to estimate what 
watershed conditions are necessary to correct the 
situation. Partial improvement of the area, by 
converting the 231 acres of the site Class 5 area 
to a Class 2 eondition, would reduce discharge 
Full protection, to keep 
300 


hy about 50 pereent 


the diseharge below a safe maximum of 


-f.s.. would involve changing all but 277 acres 
of the present Class 3 and Class 2 condition 
areas to a Class 1 condition. 


1,092 aeres in a Class 1 


The complex area 
would then consist of 
condition, and 277 acres in a Class 2 eondition 
The macnitude of the ealeulated discharges re 
sulting from partial improvement and full pro 
are shown in Figure 2. 

Setting up flood protection requirements nee 


teetion 


essitates considering the possibilities of attaining 
Two questions must be answered affirma 
First, did the Class 2 and 3 sites ever 


them 
lively: 
support a vegetation of a density comparable 
Class 1 


to convert the 


areas? Seeondly, is it possible 


Class 2 and 3 sites to a stabilized 


fo the 


condition 
The answer to the first question in so far as 
eoneerned lies in 


the Ephraim watershed is 


47 
the very existence of soil mantle. At the 
present rate of erosion, the soil on these sites 
is being removed faster than it is being formed. 


the 


normal process, there would be 
Obviously, at 


If this were ¢ 
no soil on these 
one time the soil had been formed under a sta 
as stabilization in this 


sites to erode. 
bilized condition, and, 
complex requires the plant density found on 
the Class 1 sites, it is reasonable to assume that 
the Class 2 and 3 sites supported a pristine vege- 
tation with a ground cover of about 65 percent. 
made a detailed 
, deseribed the condi 


vegetation as follows: 


Ellison, who has ecological 
study of this complex (3 
tion of the original 

‘‘The cover density of vegetation and litter 
was undoubtedly well in excess of 50 percent 

. and probably was on the order of 70 per 
cent even in rather dry situations. Vegetation 
and litter were uniformly dispersed, with bare 
spaces small and seattered, in contrast to patehy 
vegetation that occurs in many places today, 
with Ob- 
servable erosion of the surface soil was absent 
throughout practically the entire ecommunity.’’ 


bare eroding soil between patches. 


Restoration of sites as deteriorated as those 
in Class 2 and 3 condition poses a difficult and 
costly problem, though not a hopeless one. Con- 
tour trenching to break up the gully system 
and hold rainfall where it falls, together with 
artificial reseeding and protection from grazing, 
resulted in the prevention of summer storm flood 
runoff in northern Utah (1 Comparable re- 
sults should be attainable on the Ephraim Creek 
watershed through adaptation of these meas- 
ures. Until such taken, damaging 
floods are certain to continue in the Ephraim 
Creek drainage basin. 


steps are 





Fig. 2. 
and 
under 


Relation of damages to past flood discharges 
calculated and discharges 


present and improved site class conditions. 


relation of damages 
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1934. Floods and accelerated erosion in northern 
terioration and of assigning r ff values to Utah. U. 8S. Dept. Agric. Mise. Pub. 196. 

: — assigning rund! wes 3. Evuison, L. 1947. Subalpine vegetation of the 
them as described above provides a method of Wasatch Plateau, Utah. Ph.D. thesis, Univ. of Minn. 
ForSLING, C. L. 1931. A study of the influence of 
; . herbaceous plant cover on surface runoff and soil 
basin and the extent of improvements needed eresians th teletion te erasing. en the Waeseteh 
for controlling destructive summer storm run- Plateau in Utah. U. 8. Dept. Agric. Tech. Bul. 220. 
o. ReyNnotps, R. V. R. 1911. Grazing and floods: a 
: : : : study of conditions in the Manti National Ferest, 
in determining watershed protection require- Utah. U. 8. Dept. Agric., Forest Service Bul. 91. 


The system of recognizing classes of site de- 


determining the flood potential of a drainage 


off. A similar approach should prove helpful 


ments in other basins where summer storm run- U. S. Department of iculture. 1948, Flood con 
trol survey on Sevier L: watershed, Utah. Unpubl. 
U. S. Forest Service and Soil Conservation Service. 
1940, Influences of vegetation and watershed treat 
ments on runoff, silting, and streamflow. Mise. Pub 


off is a serious hazard to downstream values 
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and fees in addition to the stipend 
For application blanks and full information, address the Fellowship Office, 
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Top Dying of Conifers from Sudden Cold 


Western foresters have occasionally been alarmed bu the 
sudden and unexvected appearance of dead tops on 
thrifty pines insects are a common cause of 
top-killing in and are often found in the 
dead pine tops, the killing is usually presumed to be 
of insect origin. From the investigations reported 

it is apparent that sudden temperature changes 

resulting in killing of bark in the tops is sometimes 
the primary cause of such dieback, even at tempera- 
well those normally considered to be 


Since 


conifers 
here 


tures above 


damaging. 
IN Marcu, 1944, officers of the Arroyo Seco 
District, Angeles National Forest, California, 
noted that tops of a number of exposed Coulter 
pines (Pinus coultert D. Don) and a few big- 
cone-spruces (Pseudotsuga macrocarpa | Vasey | 
Mayr) around Charlton Flats were beginning 
to fade. This was while snow from one of the 
heaviest falls on record for the area still covered 
much of the ground. By late summer hundreds 
of tops on trees of all sizes were dead and on 
many of these trees additional whorls of branch- 
es below the original limits of dying were fad- 
ing. Seattered trees were completely dead. 

A preliminary field examination of the effect- 
ed area was made in November, 1944 by Senior 
Entomologist F. P. Keen, Bureau of Entomology 
Plant Quarantine, U. S. Department of 
\griculture, and the writer. By this time sev- 
eral hundred of the dead Coulter pine tops had 
heen removed and were available on the ground 


and 


for examination. 

Representative dead tops were found to be 
sparsely infested with insects, for the most part 
of bark beetles ordinarily regarded as 
secondary, sueh as Ips latidens Lee., Pityoph- 
thorus sp. and Orthotomicus sp. From the dis- 
tribution of these insects in the tops, as well as 
from their known habits, it did not appear that 
they could have been primarily responsible for 
the top dyving.! Instead, resin infiltration in the 
hark and the presence there of abnormal paren- 
below the zone of killing sug- 
a physiogenie origin. This possibility 
was later explored by the writer, both in the 
field and laboratory, in the eourse of which kill- 
ed tops were found with no insects present and 


species 


chyma_ tissues 


gested 


no evidences of insect work. 
The trees in the affected area grow in a very 
open formation, with their crowns well isolated, 
Keen, F. P. Examination of Angeles Crest highway 


infestation. Memorandum, Berkeley Forest Insect Lab- 
oratory. 2 pages, November 10, 1944. 
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for the most part, from one another. Those that 
suffered top injury were nearly all young and 
thrifty, and making rapid growth, both in height 
and diameter. Heights varied roughly from 15 
to 100 feet. Dieback was most pronounced in 
fully exposed situations, such as ridge tops, 
south slopes, and places where individual tops 
projected well above the level of surrounding 
trees. Even in such locations, however, many 
exposed tops remained green. Conversely a few 
trees, mostly from 10 to 20 feet in height, had 
died completely by the end of the season. 

In all affected trees the injury was found to 
show the same general characteristics, varying 
only in degree and extent. It was present not 
only in trees with killed tops but also in many 
with the foliage still completely green. One inter- 
mediate ease was noted in which the 1940-1943 
growth at the tip was still green, though both 
bark and cambium were dead several feet below. 
Some of the branches from the dead portion 
were still alive. In a number of trees the branch- 
es of one or more whorls below a dead top were 
alive although the bark and cambium of the 
main stem bearing them were dead at that level. 
The length of top killed was quite variable from 
tree to tree, ranging from only 2 or 3 feet to 15 
feet or more. Stem diameters at the base of the 
killed portion averaged about 5 inches but in 
a few trees were as much as 10 or 12 inches. 

The wood of the 1943 growth ring appeared 
normal in every ease, indicating that the dam- 
age occurred after the completion of growth for 
that season. Near the base of the dead portion 
of typical killed tops a zone of resin-infiltrated 
bark from one to two feet in length was charae- 
teristically found. In most eases some external 
resin flow had oceurred from the lower portion 
of this zone earlier in the season but was not 
active at the time of the examination. From 
the lower portion of the zone of resin infiltration 
on down the stem the cambium was alive and 
narrow layers of new wood and bark tissues had 
been produced in 1944. Outside of the new layer 
of phloem, in most eases examined, was a layer 
many cells wide of compressed, browned, and 
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resin-infiltrated older phloem tissue with a pro 
elements 
At the outer 
former phloem had been 


nounced lateral displacement of the 
from their normal radial position 
edge of this laver the 
ruptured and separated, sometimes to a width 
of as mueh as 0.5 mm. This space had filled with 
set off by 
The bark 


found to separate readily along this loose paren 


a very loose, open parenehyma, an 


irregular zone of cork cells. was 
echyma and the part outside eould be pulled off 
in long strips 

killed, injured, or abnormal 
affected 


trees for varying distances, gradually becoming 


This pattern o} 
tissues extended on down the stems ot 


less pronounced and merging finally into normal 
showed abnor 


less severe 


bark. Green but injured tops 
but in 
no killing of the eambium. It 
that the 


inner bark 


malities of the same character 


form, wit was 


evident in case major injury 
had 
initial injury 
nating from 


Where 


pat hes in the 


every 
the 
was found in 
kille d 


yresent, it 
I 


been to live, tissues. Little 
live branches ema 
Stems 


killed 


outer, live bark near the base of 


portions of main 


usual], consisted ort 
the branch. In one or two instanees, lenticular- 


eambium several inches 
around the 


killed portions ol 


shaped islands of live 
found 


otherw ise 


long were bases ot 


branches on 
stems. 


Prolonged drought, especialls when extend 


ing late into the fall, has been known to cause 
conifers, sueh as oceurred in 
and 
1937, 


resistant to 


a top dieback ot 


northern California southern Oregon in 
1930 and 
are ordinarily 


‘ 


iwain in but the 3-needle pines 


very dieback from 


lis cause. Coulter normally occupies 


habitats 
length are characteristic 
Novembet ol 
totaling only 1.35 inches as against a normal of 
Mount Wilson, a few 


area. Hlowever, about 


pourne 


for which dry periods of considerable 
Rainfall from April 
through 1943 was quite deficient. 


9.60 at miles from the 
the 


October and this should have been 


affeeted one inch of 


total fell in 
dieback on 


More positive evidence that droug it Was 


sufficient to prevent any drought 


pines 


ived was provided by the character of 


jury itself, whieh was quite different from 


expected trom drought 


‘he evidences of found in the 
loose 


compression 


injured phloem and the laver ot paren 


ehyvma tissue formed outside of it are, however, 


phenomena commonly associated with the action 


of low temperatures on tissues not fully dormant 


in trees (9, 11 Jackson (7 as reported trans 
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verse rupturing within the bark of boxwoods 
cold in 
weather, and Grossenbacher (6 


from December following warm 

has found the 
same type of injury in fruit trees. Compression 
is brought about by the unequal contraction in 
the bark and wood when the bark freezes, son 
times aided by 


the formed in 


the intercellular spaces. The loose parenchyma 


pressure of ice 


is laid down later, after the thawing of the oute) 
| than 


results in less normal 


within the bark. 


tissues pressures 
Temperature records read several times dail 
for the 
Vetter Mountain Lookout in 
affected district. They 
somewhat 


available 
the midst of the 
indicated that Novembe: 
than but 
with and witl 


most of winter were trom 


was warmer normal that 


December was cool, much rain 
Karly January 
on January 12 a period unusually mild 


for mid-January at nearly 6,000 feet elevation 


snow on several oecasions 


Was 


coo! but 


began and continued until the evening of Janu 
Temperatures read at 6 a.m. ( Pacific 
Standard Time) varied from 40° to 52° F. and 
those at 11 from 46° to 60° F. during the 
period. From comparisons with thermograp! 
readings on the San Dimas Experimental Forest, 


ary 25 


some miles to the east, it appeared that on 4 0 
5 days during this mild weather maximum ten 
peratures on Vetter Mountain must have beet 


the me ighborheod ot 6S |" 


Krom 42 KF. at lla 


on January 25 


rn 
tt mperature dropped to 31 


at 9 p.m., 22” at 6 
at 10 p.m. that eve 
strong 
winds and was followed by the heaviest snowfall 
The 


winter remained cool 


a.m. January 24, and 21 


ning The drop was accompanied by 


on record. weather tor the hbalanee or the 


for the loeation, with the 
ground snow covered into April. 

A mild period of 11 days in midwinter, especl 
ally in eonjunetion with the effect of the ampl 
the 
the long, dry summer and fall, might well induce 


moisture supplied by December rains atter 
physiologieal’ changes in the tissues ot exposed 
conifers that would increase their susceptibility 
to eold injury. It 


is well known that resistance 
to cold in plants is influeneed very much by the 
environmental conditions surrounding them pre 
Day and Peace 

critical 
injury in young, potted Norway spruce by 5- F 


ceding the exposure to eold 


were able to raise the temperature Tor 


by exposing them for 514 days early in April 


to a temperature of 70° F., followed by freezing 


temperatures. It is also known (3) that chemi 


eal and physiological changes influencing its 
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susceptibility to cold injury take place in a 
conifer prior to the actual initiation of growth. 

No evidence could be found in the tops of the 
Coulter pines on the Angeles that any active 
growth had taken place’ preceding the injury. 
When freezing of tissues occurs while: the cam- 
bium is in an active state, as is ordinarily the 
case in late spring frosts, the injury normally 
the The well 
‘frost ring’’ result. In 
injured but unkilled tops on the Angeles, how- 
ever, no pronounced distortion of cells in the 


centers in cambial region (9). 


known is formed as a 


cambial region was found. Rupture of tissues 
and the subsequent filling in between the rup- 
tured layers by loose parenchyma tissue took 
place farther out in the phloem, as already des- 
eribed. This faet, the compressed and darkened 
condition of the phloem within the zone of rup- 
ture, and the wide band of loose parenchyma 
developed between the ruptured tissues suggest 
that the damage resulted from a combination of 
direct freezing injury to the inner bark, ren- 
dered sensitive by the preceding warm weather, 
plus the pressure changes from unequal con- 
traction of the bark and wood during the freeze 
and unequal expansion in the subsequent thaw- 
ing 

It is very probable, as indicated by the tree 
already cited in which the upper part of the top 
still November, 1944 


though the stem was dead lower down, that not 


was found te be alive in 
all of the live tissues in the tops were killed 
from the immediate effeets of the sudden eold 
but died later in consequence of isolation by the 
death of tissues below. If an examination could 
have been made sooner after the damage oceur 


red, more definite evidence on some of these 


points could no doubt have been obtained. Re 
the killing took 
however, there seems no question but that 


vardless of the details of how 
place, 
it was veeasioned primarily by the effeet of sud- 
den cold 

The well-known differences between individual 
trees, such as in the readiness with which they 
break dormaney, as noted by Miineh (8), should 
for the fact that many fully exposed 
trees escaped appreciable damage while others 
Coulter pine is 
known to be less hardy than most other pine 


account 
nearby were seriousls affected. 


species and in Germany, according to Beissner- 
litschen a protection 
sun in spring to avoid 
the weather is 
locality around 


have side 
and 
addition, 


the 


must 
against winter 
winter injury. In 


ordinarily very mild in 
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Charlton Flats where the top killing occurred. 
In consequence a local race of the species, 
adapted to these normally mild conditions and 
less hardy than other races growing on colder 
sites, has no doubt developed there. 

The conclusion that top dying in this instance 
on the Angeles was brought about by the unsus- 
ected action of cold at temperatures well above 
those at which injury to pines would normally 
be anticipated may have more than local signifi- 
cance. From time to time in the past, unantici- 
pated top dying of conifers has appeared in 
other forested districts in California, as reported 
by Salman (10). He noted that the thriftiest 
trees seemed to suffer from the top dying more 
than the less thrifty and in the absence of any 
other evident primary cause he attributed the 
damage to two species of Pityophthorus, P. con- 
and P. confertus Sw., though these 
insects had not previously been known to cause 
such damage. However, he stated, ‘‘it is possible 
that the trees had previously been weakened and 
their resistance to insect attack reduced by some 
other environmental factor. If such was the 
that factor could not be determined.’’ 


finis Le C. 


‘ase, 

The probability that this dving was initiated 
by cold injury and that the insects were see- 
ondary invaders is suggested not only by fea- 
coneerning it the 
writer at the time on the Stanislaus National 
Forest but also by top killing of the same gen- 
eral character investigated on the Lassen and 
Plumas National Forests in 1947 after it had 
been brought to our attention by Veldon Parker 
of the Forest Service. Ile noted that on the 
Lassen National Forest the damage was confined 


tures observed by present 


to ponderosa pine (Pinus ponderosa Laws.) sur- 


rounding several open flats on the eastern por- 
tion of the forest and did not extend far up 
adjoining slopes. The trees affected were for the 
most part the taller thrifty dominan:s of 100 
feet or more in height but in places oceasional 
tops of vigorous vounger trees, where these were 
fully exposed, had also died back. 

An examination of sample affected tops from 
two areas showed that they had been making 
strong growth prior to the injury, that the in- 
jury centered in the inner bark of the main stem 
and larger side branches and that insects had 
played little or no part in the dieback. In each 
ease, damage to the inner bark extended below 
the level where the top was completely dead. 
Most of the killed bark was heavily infiltrated 
with resin, while in the portions injured but not 





killed there was unmistakable evidence of freez- 
ing injury in the form of a ring of loose paren- 
chyma tissues, as in the specimens from the 
Angeles and in other 
deformations in the inner phloem tissues result- 
ing from the formation erystals. 
Externally, more than normal amounts of resin 


Forest, openings and 


there of ice 


were present on the surface of the bark and over 


injured portions where the eambium was still 
active the bark was cracked and roughened in 
consequence of growth under the killed tissues. 
Day (4) has found similar resinous and rough- 
ened external 
frost injury in pine in England and 
Wales. He also found that the killing of bark 
tissue this 
damaged stems were 


bark as characteristic signs of 


(Corsican 


common accompaniment of 
that 
often later invaded by bark beetles. 


Was a 
tvpe of injury and 


detailed weather reeords could 
localities where the top- 
ight 
rning the conditions under whieh 


No souree of 
be found 
dving occurr?e ] trom which eonelusions 


within the 


he drawn eon 
it took place 
headquarters of 


Thermograph readings from the 
the Blaeks Mountain Experi- 
mental Forest, some sixteen miles distant from 
the closest affected area, suggested that the in- 
1946 


either on October 4, when the minimum tempera- 


jury probably oecurred during October, 


ture at the Blacks Mountain headquarters reach- 
ed 22° F. and helow 30° F. for 11 
hours, or during October 28-29, when minimums 
and 9° F 
Temperatures 


remained 
of 7 respectively, were recorded 
affeeted 


Even so, 


Within the areas were 
they would 


be likely to cause injury in the bark tissues only 


probably more extreme 


when the latter were not in a completely dor- 
mant eondition 
Top dieback not traceable primarily to insects 


and with resemblance to freezing injury ap- 


peared in the spring of 1946 on oceasional pon- 
derosa pines and several ineense-cedars ( Liboce- 
in a foothill belt at about 
elevation near Placerville, Calif. In 


drus dec uwrréens Torr 
"OOO feet 
every instance noted, the affected trees had been 
vigorous specimens, either standing in the open 
lv exposed tops projecting well above 
An injured ponderosa pine 
top in the early stages of fading at the tip was 
made available to the writer 
through J. M. Miller of the 
Insect Laboratory, Bureau of 
Plant after he had 
from a preliminary examination that almost no 


or with ful 
surrounding trees 


for examination 
Berkelev Forest 
and 
determined 


Entomology 
QJuarantine, 


inseets were present 
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Below the killed portion of the top the inner 
bark was dead in part and the portion not com- 
pletely dead showed a browning that gradually 
diminished in intensity down the stem. 
sional separations in the bark tissues, forming 
small ares parallel to the cambium, were at 
first thought to have been caused by freezing, 


Ocea- 


though not quite characteristic for freezing in- 
jury as seen elsewhere in pine tops. However, 
thermograph records from near a severely dam 
aged tree on the grounds of the Institute of 
Forest Geneties. U. S. Forest Serviee, disclosed 
no periods in whieh it appeared likely that 
freezing injury to conifers could have oceurred, 
even though the evidence from the trees them- 
selves suggested that the trouble was probably 
climatie in origin. A satisfactory explanation 
tor the damage must await the results of a more 
intensive investigation of similar instances that 
may occur in the future. 

While the other eases cited definitely point 
to the advent of sudden cold snaps as an unap- 
preciated cause for top dying in species of coni- 
fers usually eonsidered to be quite resistant to 
cold injury, it must be recognized that the more 
inseet and 
Die 
suspected 


familiar such as attacks 


drought, are still operative in our forests. 


sources, 


back from freezing injury is to be 
when the dving appears early in the season with- 
out an evident souree or any preliminary losses 
and when only thrifty trees with tops fully ex- 
posed to the sun are affected. It is to be espeei- 
allv looked for if the preceeding fall or winter 
has been marked by a sudden change from warm 
and sunny to unusually cold weather 

The presence, particularly in some areas, of 
old dead tops on vigorous trees suggests that 
climatie conditions resulting in damage have 
occurred there at times in the past though the 
that 
Reliable evidence on this point 
future authenticated 


indieations are such oeeurrenece has not 
been frequent 
must await records of 
eases, 


Summary 


Top dying in Coulter pine on an area in Cali- 
fornia was found to be confined to fully exposed 
be aseribed 
present. freezing in- 
jury was present in gradually diminishing in- 


tops of thrifty trees and could not 
to insects Characteristie 
tensity below the dead portion of affected tops, 
accompanied by heavy resin flow from a zone 
just below the limits of complete killing. Simi- 
lar but less pronounced injury was found in the 
inner bark of sample live tops. 
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Weather records from within the affected 
area indicated that the top dying had resulted 
from freezing injury accompanying a quick 
drop in temperature to approximately 20° F. 
following an abnormally warm period of eleven 
days in January. 

Similar freezing injury has been found in 
connection with top dying of ponderosa pine in 
northern California and may have been the 
primary cause for earlier top kill in this species 
aseribed to Pitvophthorus beetles. Cases some- 
what resembling freezing injury, with aecom- 
panying top dying, have been noted where no 
low temperatures occurred. 

Freezing is to be suspected as a cause when top 
dying appears early in the season and is con- 
fined to fully exposed tops of thrifty trees. 
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Notes 


Mississippi State College Offers New 
Major in Agricultural Forestry 


Mississippi students can now obtain for the 
first time a bachelor of science degree in agri- 
culture with a major in agricultural 
announcement by 


forestry, 
according to an President 
Fred T. Mitehell of Mississippi State College. 
The Board ot State Institu- 
tions of Higher Learning approved the new 
agricultural curriculum which had 
been prepared by the School of Agriculture. 
This 
third step forward in forestry education made 
by the School of 


Trustees of the 
forest ry 


new agricultural forestry major is the 


Agriculture since the new 


1945. 


was the offering of four farm 


Department of 
The first of 


Forestry was created in 
these 


forestry agri- 


courses designed to acquaint all 


eultural students with the management of farm 


woodlands. The courses are farm forestry, farm 


woodland management, silviculture, and forest 


The 


two-veal pre 


resources second was the setting up of a 


forestry curriculum for those few 
students in Mississippi who wanted to become 
Now 


on a par with the other 


professional foresters forestry is placed 
nine fields of agricul 
ture in which a student working for a degree in 
agriculture may major 
According to Professor Monty Payne, head of 
the Department of Forestry. *‘ This new agricul 
tural forestry course gives the School of Agricul- 
ture another first in the field of agriculture for- 
estry Mississippi State College is the first land- 
-ollece 


in agricultural 


in agriculture with 
This college 
first to require the major portion 


to offer a decree 
rorestry 
take six 


agricultural students to 


hours of farm forestry. Under this new setup 


an agricultural forestry major will get off 
thirty-hours of forestry and thirty-one hours of 
pure agricultural subjects 
To enable the students to learn forestry first 
and in the woods, doing the job ot mapping, 
and 
marketing timber, plans for holding two eight 
camps formulated. 
One camp will be held in February and March 
Forest in the 


other will be 


surveying, cruising, marking, harvesting 


weeks forestry have been 
longleaf slasb 
held in April ana 
May in the shortleaf-loblolly pine, upland hard- 


wood region on the 88.000 Northeast Mississippi 


on the University 


pine belt. the 


Land Utilization Projeet and Wildlife Refuge 
in Choctaw, Winston, Oktibbeha and Noxubee 
Counties. 

Other facilities available for research work, 
student instruction and demonstration work in- 
cludes the 3,100 acre Northeast Mississippi Ex- 
perimental Forest and the Pilot Farm Wood- 
land areas on and adjoining the College campus. 

There were 275 agricultural students taking 
farm forestry courses during the fall semester, 
12 freshmen and six sophomore preforestry stu- 
dents taking the two-year preforestry course, 
and 20 men who have completed the two-year 
course and are now getting off the last two vears 
and 
other 


training at 


schools. 


one summer of professional 
four-year 

Prof. Payne estimated that there will be from 
25 to 50 students registering for the new four- 


professional 


vear agricultural forestry course each year. 
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Does Burning Increase Surface 
Runoff? 


A booklet on hydrologic aspects of burning 
brush' was recently reviewed by E. N. Munns 
(Jour. FORESTRY 1948). The broad 
findings and conclusions were covered but some 


$5 688-89, 


of the specific findings and the methods which 
lead 


spection 


to these findings need further critical in- 

The objective of the publication was to review 
published literature, unpublished manuscripts, 
and opinions on the hydrologie effects of burn- 
ranges and on 
The 


authors have made an analysis of the problem, 


and woodland-grass 


subjects related to the burning problem. 


ing brush 


collected and presented a large mass of data 
related to the problem, and made recommenda 
tions toward solution 

They came to the following conelusions: (1 
Conflieting evidence exists as to the effect of 
burning on runoff and erosion. 
phy, rainfall intensity, 
vary 


Soils, topogra 
and vegetative recovery 
widely; so burning can be neither sup 


Adams, Frank, Paul A. Ewing, and Martin R. Hu 
berty. Hydrologic aspects of burning brush and wood 
land-grass ranges in California. 84 pp., illus. California 
State Board of Forestry, Sacramento. 1947 











NOTES 

ported nor condemned for all conditions and 
situations in California 2) No adverse effect 
of burning on water conservation was found in 
experimental data from northern California. In 
runoff following 
this would 


inereases in 


whether 


eentral California 
burning noted, but 
reduce runoff is not 


were 
Expan- 
sion and coordination of research is needed The 
public must be willing to wait through the long 


periods necessary to get answers to hydrologic 


usable clear. (3 


problems. 
They 


search to the end that agreement on 


recommended: coordination of all re 
techniques 
and procedures be reached which would permit 
valid comparison and interpretation of the re- 
sults; that studied; that 
periodie burning and its effeets be studied; and 


whole watersheds be 
that a hydrologic observer be appointed to watch 
the effeets of burning 

N. Munns has 
said that the analysis was well done but he had a 
feeling that Adams et al. might have done bet- 
ter. The writer agrees and would like to point 


In his review of the paper E. 


out some of the streneths and weaknesses which 


are found in the method of analysis and in the 
hydrologic factors whieh the authors consid 
ered. 


In their analysis the authors utilized only 


those data which they considered ‘‘ fairly analo- 


gous to conditions on the California ranges .. . 

lor example, the wealth of data from southern 
California watersheds was eliminated from eon- 
the 
By this approach they avoided the possibility 
but re 


sideration heeause areas were not grazed. 


of drawine unjustified conclusions, 


stricted the possibility of developing tentative 
answers to the problem from findings in outside 
areas. 

The 


authors were: (1 


problems considered by the 
The effects of burning on fae 
tors influencing flood and erosion problems and 


hvdrologie 


2) the effeet of burning on factors influencing 


water conservation 
chief problems; however, in evaluating the full 


effects of burning, the 


effects of repeated burning on productivity of 


the site should also be considered, and the ab 


straction ‘‘water  econservation’’ 


broken down into the specifie items: 
streamflow, and_ total 


water, sustained 


\ i ld 


The authors correctly point out the necessity 


for evaluating areal, topographie, soil, and rain- 


fall differenees which cause 


These are undoubtedly the 


problem of lonz-time 


should be 
quality of 
water 


variations in the 


gut, in studying 
rangelands, variations in hydrologie effects aris- 
ing from differences in natural cover and fire 
conditions during burning should be considered, 
as well as variations arising from 
practices following burning, including grazing 
practices, terracing, and seeding. 

This writer that some of the data 
and factors not considered by the authors would 
help clarify both the eurrent findings quoted in 
the publication and the needs of future research. 
For example, the apparent contradiction in the 
author’s that there is 
showing burning increased surface runoff 
and and contrary evidence indicating 
that it does not—mav be elarified by the simple 


hydrologic effeets of burning. 


management 


believes 


conelusions evidence 
that 


erosion 


expedient of considering natural cover differ- 
ences given in the data cited. 

The data presented by the authors showing 
that surface runoff was not accelerated by burn- 
ing brush vegetation were chiefly the findings 
of F. J. Veihmever. In arriving at this negative 
conclusion as to burning effects, Veihmeyver used 
the surface runoff of an unelassified and un 
weighted sample of four different cover types. 
The sample consisted of 23 plot-vears of the 
chamise cover type, with only 8 plot-vears of 
manzanita and manzanita-oak, 7 of manzanita- 
oak-pine, and 6 of the oak. In Veih- 
mever’s experiment the chamise tvpe dominated. 


serub 
occur in loealized 
areas and may be subject to burning as distinet 
them 
before analysis would seem proper 


Since these cover types 


units, classification of into cover types 
Or, if all 
types were to be considered together, a weighted 
average should be taken. In the writer’s opinion, 
failure to do either has led to wrong conclusions. 
If Veihmever’s data from tables 9, 10, and 
11, pages 61, 64, and 65, rearranged and 
runoff compiled by eover types tor burned and 
unburned paired plots, a different 
clusion from the experiment. 
Such a rearrangement is shown in Table 1. 


are 

very eon- 
must be drawn 
form, for all chamise, 
-jdenee that burning does not 


In this 
the ‘‘contrary”’ 
increase surface runoff becomes coneurring evi- 
dence that it does runoff. 
other than the 
from the burned plots was from 1.3 to 


tvpes except 


For cover 
runoff 
14.8 
times as much as that from the unburned plots 
and averaged 1.45 times as much for all types. 
Similar results were obtained in a reanalysis of 
the data from the 
erosion was closely related to runoff 


inerease 


types chamise, surface 


erosion same souree, since 





TABLE 


Average 


annual 


precipitation 


Inches 


Chanii a 
Manz 1 
Manz: 


Serub 


Average (unweighted 


‘Average of precipitation at Redding and 


As for the chamise plots, the runoff differ- 
ences between burned and unburned plots were 
small, and it is possible that the effects of burn- 
ing were obscured by inherent differences which 
existed between the plot-pairs before one was 
burned. This possibility is further indicated by 
the fact that one of the plot-pairs showed a 
reverse effect. As Adams et al. point out, it 
was unfortunate that no ealibration was made 
of the plots of this and other .studies before 
chamise in other 
table 7, page 46— 
erosion, but these 
California and were 
in arriving at 


burning. Burning of 
studies cited by the authors 
in 


types 


large inereases 


from 


showed 
data 
not 
their conclusions 

Veihmeyer’s data show increased surface run- 
off following burning for all types except cha- 
Other findings indicate increases for all 
tvpes including chamise. Therefore, the writer 
believes that had the authors the 
data by cover types they would have been led to 
the definite conelusion that burning inereases 
Ilowever, such a conclusion 


southern 
by the authors 


were 
considered 


mise 


considered 


surface runoff. is 
by no means an answer as to whether or not to 
burn. The hydrologie effeets of burning are 
only a part of the whole problem; that is, the 
proper evaluation of the economies of burning. 

Studies of many phases of the economies of 
burning already started, but the 
problem is complex. Burning must be evaluated 
as to the net effects it will have on the water 
The immediate 


have been 


sheds and the people involved. 
values produced in terms of forage must be 
compared with the cost of the burning to the 
rancher and the State, and with the cost of 
property damages resulting from eseaping fires. 
The effect of burning on water vield, sustained 
water supply, water quality, and flood damages 
must also be As the authors state, 
the problem varies locally and should be locally 
appraised; vet the effects of burning on people 


appraised 
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1. 
Average annual 
Ratio 


Burned 


surface runoff 


Plot 
years Unburned 


Burned Unburned 


Inches Inches 


3.6: 


, 
‘ 


1.82 


2.17 


Red Bluff, Calif. 


and property distant from the burn cannot be 
ignored. The problem is immediate; yet the 
long-time effects of burning on the productivity 
of the site, the storage capacity of soils, and 
other factors which influence the future hydrolo- 
gic problems must be faced. 
Basie to the evaluation of the economies of 
burning the additional research into the 
physieal effects of burning which Adams, 
Ewing, and Huberty emphasize as necessary. 
Their recommendation that whole watersheds be 
studied fundamental. Such studies usually 
require many vears for the accumulation of ade- 
quate data. Tlowever, with the results of basie 
research to serve as a guide, statistical methods 


is 


is 


of analysis promise to give reasonable answers 
to hydrologie problems on a whole watershed 
the long wait for 


and minimize 


answers. 


basis, vet 

To apply these statistical methods in evaluat- 
ing watershed management practices the most 
eritieal needs are for more rainfall and stream- 
gaging records, extensive of the 
watersheds, their geology, soils, topography, and 
vegetation cover, together with accurate ree- 
ords of fires, grazing, and other land uses. Much 
of this has been started; the factual bases for 
watershed management are developing. 

The paper by Adams, Ewing, and Huberty 
has brought together much of the literature di- 
rectly related to the problem of burning of 
northern California ranges. Together with the 
companion paper by H. L. Shantz, ‘‘The Use 
of Fire as a Tool in the Management of Brush 
it has served to point 


inventories 


Ranges of California,’’ 
out many aspects of the problem and the direc- 
tion that future research should take. 

The California State Division of Forestry in 
its expanding interest in brush burning prob- 
lems has taken the proper first step by obtain- 
ing reviews of the present findings related to 








NOTES 


TT 


he problem and showing the need tor further 
researenh 

HeNRY W. ANDERSON, 
U.S. Forest Service. 


Vember S.A.F 


Stem Surface Area Determination 
of Nomograph 


’oresters botanists, ecologists, and other 


of plant science may be 
of determining 

The plant may be 
petunia Photinia, or a 
S Ihany meas 

ealeulations 

interception of raimfall 
in southern California, 
asure the woody portion 
r to determine 

he storage I 


i@ stem diameters 





D, TOP DIAMETER 


S SURFACE AREA 




















job, preferred to short-cut the caleulatineg job 
by constructing a nomograph or alignment chart 


which would give the required areas by a few 


movements of a ruler. This nomograph is shown 


in the accompanying figure. 


bh practice the leneth of stems, branches, 


twigs is measured in sections having as 


and 
the end 


eali 


uniform taper as possible, after which 


diameters ¢ e sections are measured by 


pers In thie diameters 


D, and D 


ng a 


nomograph the 


section are averaged by plae 


I ile raeross the appropriate seales at the 


left. and noting the mean on the center seale 


The ruler is then placed on this mean and swung 


. } +] - ] ] 
to The section iength on the diagonal SCale IT, 


ind t! 


surface area is read on the seale S at 
ie right 

E. L. HAaminron,} 
Vember, S.A.F 


Forestry Education in the Junior 
College 
Never bel has there 


studs ot 


been such a searching 
When we 


lization de 


he eds 


edueational 


recoenize ha he future oft our Cy 


pends on the direction taken by education today 
and tomorrow, it is most important that our edu 
cational svstem serve American youth wherever 
thes are needs may he 


1948, 


closing 


and whatever their 


As recently as February 138, President 
before the 


states 


(Conant, speaking session of 
Conterenes ol 
that 


vigorous 


the United 
New York City, 


depends primarily on 


Mavors_ in 


contended our survival 
demonstration 
in the next decade that we ean make our form of 
world. Ile 


that if this objective 
is to be realized, education at al 


demoeraey function in a war-torn 
stated most emphatically 
levels must be 
provided and there must be the highest type of 
If we are to have edu- 
must 


and 


professional cooperation 


cation for survival, we provide needed 


educational institutions effective coopera- 
tion among them 
Junior colleges are playing an important role 


in the edueation of our youth. Over 600 junior 


Cotton, Dana M. Relationships of the 
universities 


7 unior college 


College Journal, 


Junior 


o colleges and 


May. 1948. 





colleges are now operating in the United States 
Need for more exists.. Many are found on the 
west coast where the principle of public support 
accepted for a long time. 
and service to the student 


has been generally 


(‘ost the college 
‘something 


Ameriean 


are suel as to provide effectively 


beyond the high school’’ for the 
vouths and adults 

(‘onservation ot many natural resources, par- 
soil, water, wildlife, timber, and _ ree- 
reational values are directly or indirectly de 
practice, vet how 


ticularly 


wise lorestry 


United States today know 


pendent upon 


many people in the 


what sound forestry involves? If we are to make 
forestry 
inte the 
voung people as possible 
‘m must inform future timber operators and 
the methods and value of 
sound practice. Today timber opera- 
tors in general still do not know how to perform 
their cutting operations efficiently and still pro 


must 
minds of as many 
Our educational sys- 


the nation really minded, we 


implant forestry 


oggers 


regarding 


forest ry 


tect existing growth. Future operators 


young 
should learn to eorrect this 

Why leave 
big colleges and universities where tuition and 


forestry edueation entirely to the 


other expenses are so high that such edueation 


is prohibitive to many who could profit from 
it? The 600 and more junior colleges that are 
distributed United States 
forestry 


well throughout the 


should share the 
Many of 


olive sub professional 


ean and yurden of 
well 
Pro 


wha wish to 


training these colleges might 


work in forestry 


should he made for those 


VISIONS 


become timber eruisers. forester’s assistants. 


oggers, timber operators, assistants in wood 


usine industries or woods foremen to reeeive 


t! tv} ol edueation thev 


need within a period 


: nnn . 
\ school The time 


of two vears following high 
en more sub-professional than pro 


Manv 


performing 


is coming wl 
fessional men will be needed in forestry 
professional foresters today are 
duties that require nly 
ing. Men with 4 
ing are often reluctant to accept apprentice jobs 
Ye t in these 
jobs much ean be done to further good 


tice 


sub-professional train- 
or 5 vears of professional train- 
in logging camps down-to-earth 
forest 
prae 
should 
Students who 


Every junior college in the eountry 
give some instruction in forestry 
plan to become professional foresters should be 
given basic forestry along with the foundation 
the end of their first 


should have the 


courses. At two vears in 


colle they background to 
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decide whether or not to continue in forestry. 
With the cooperation of Dean Dana of the 
University of Michigan and Professor Herbert 
of Michigan College, we at the Grand 
Rapids Junior College have developed eurricula 
which primarily of given by 
these two institutions in the first two years of 


State 


consist courses 


study. Upon graduation our students may enter 


institutions or other forestry schools as 
We grant a diploma with the title, 


Students planning to 


those 
juniors. 
** Associate in Forestry.”’ 
hecome professional foresters take general bot- 
any, systematic botany, general zoology, Eng- 
lish, speech, mathematics, a vear of chemistry, 
a vear of physies, economics, American govern- 
ment, engineering drawing, surveying, sociology 
or psychology, and physical edueation in differ- 
ent departments of the college. In the forestry 
department at the present time, the students 
take introductory forestry, forest mensuration, 
basie silvieulture, and dendrology. 

Many students now enter Grand Rapids Jun- 
ior College with the intention of becoming pro 
fessional foresters and completing their work in 
a certain university or senior college. The stu 
dent may wish to specialize in furniture manu 
lumber and housing merchandising. 
forest All entering 
insti 


faeture, 
utilization, or 
students are required to specify in what 
plan to complete their work for a 
degree that institution is 
then consulted and a course of study is planned 


management. 


tution they 
The eatalogue of 


for the student which will fulfill as nearly as 
possible the requirements of the first two vears 
of the senior institution. By substituting three 
or four courses in forestry in place of 
certain basie courses, a two-vear sub-professional] 
course mav be offered those desiring it. Sueh a 
course has not vet been established in the Grand 
Rapids Junior College but doubtless will be in 
the near future. At the present time 42 of the 
1.200 students attending the college are taking 
Each vear 


more 


the pre professional forestry eourse 


more new students enter who plan to become 
foresters. Jt was anticipated that the enrollment 
in forestry this fall would deeline but 
This inerease is partially due to an 


further in 


instead 
it increased 
active forestry club organized to 
struction in forestry through movies, outside 
speakers, and field trips to woodusing ©» 4us 
tries, the Manistee National Forest, and oi 
timbered areas 

The splendid city and county parks and the 
many woodusing industries in and near Grand 








NOTES 


Rapids make this locality favorable for study 
in forestry. Field work is done in woodlands 
owned by the city, county, and private concerns. 
The Manistee National Forest is only 35 miles 
from Grand Rapids. Help is given students to 
obtain summer work in forestry or in forest 
industries. Many work with the U. S. Forest 
Service in the Rockies, and on the west coast, in 


and in other woodusing industries. 

We are attempting to do our utmost to satisfy 
edueational needs beyond the high school for 
vouth in this and surrounding communities. 
Other junior colleges throughout the nation are 
doing likewise. 

Wituis E. CHASE, 
Grand Rapids Junior College. 


logging camps, sawmills, furniture factories, Member, S.A.F. 


be 


Prevention of Deterioration Abstracts 


Tuer NATIONAL Research Council of the National Academy of Sciences (Preven- 
tion of Deterioration Center, Room 204), 2101 Constitution Avenue, Washing- 
ton, D.C., offers the Prevention of Deterioration Abstracts on a yearly subserip- 
tion basis. These abstracts are classified under the following headings: Biologi- 
eal Agents; Electrical and Electronic Equipment; Fungicides and Other Toxic 
Compounds; Lacquers, Paints, and Varnishes; Leather; Lubricants, Metals; Mis- 
cellaneous; Optical Instruments and Photographie Equipment; Packaging and 
Storage; Plastics, Resins, Rubbers, and Waxes; Textiles and Cordage; Wood 
and Paper. Cross references are included in each issue; author and subject 
indexes ‘are compiled at the conclusion of each volume. Material for the Ab- 
stracts is obtained from journal articles, patents, and unpublished reports from 
government, university, and industrial research groups both here and abroad. 

Approximately 2,000 pages are published a year, in two volumes of six issues 
The individual abstracts are in loose-leaf form so that they may be 
Comments 


each. 
arranged in any manner desired by the individual receiving them. 


are added to many of the abstracts to correlate relevant information, to evaluate 


reports, or to make suggestions for further research. 
The vearly subseription rate, which includes two sturdy binders and index 
The rate will be $50 for requests received after 


> , oan ’ 
sack issues 


cuides, is currently $37.50. 
July 1, 1949. All subseriptions run from July Ist to June 30th. 
are available from April 1946 when the series was started. 

An Advance List, a monthly bibliography of all the reports received in this 
field by the Prevention of Deterioration Center, is also available for an addi- 


tional $10 per vear. 





We Present 


Herman G. Schanche: Industrial for ability, skill, hard work, judgment, and in 
Executive egrity, cll of whieh qualities Herman Schanche 

DOSSESSES 
ost notable and Within a few vears atter he had organized a 
Department for Abitibi, this depart 


forestry during — Forestry 
e expansion ment was merged with the compan *’s Woods 
n particular Department of which he was named manager 
This mov In 1929 he beeame general manager of woods 
even by fay operations f¢ ‘company. One mat 
u responsibilities and eom 


presents e te? eo! 


Lyore 
sition When it is explained 
period operated nine pulp 
ending from Murry Bay 


Winnepeg in Manitoba 


SKI patient plexities of | | 
not nu hat Abitibi 
foresters. and paper 


remarkable ! Quebee to nort ot 
! R, 1 N 
se men are The eompans managed about 35.000 square 
] ‘ aie , A 
on at lara nil ot timbe rlands and, ut the time had one 
in this fiel is Hlerman f the largest pulpwood operations on the eon 
ge of woods tinent Ilerman Sehanehe was the 


president 1 ‘hare 
Berlin, New nically trained forester in Canada 
1 subsidiary, uch a kev industrial position 


In addition to his exeeutive duties, Mh) 


» 
Brow? 


Pennsvivania, he  Sehanehe found time to take part in publie and 

rrestry from Penn State in professional rorestrs affairs Ile was active i 
reel aving been nite rrupted the Canadian soclretyv of Forest Engines rs; and 
mplovment, under Ellwood Wilson, helped organize the Woodlands Section of the 
Canadian Pulp and Paper Association, on whose 


he served both as a member for seven 


( 
Department of the Laurentide 

of Grand Mere Quebee, and by en Couneil 
in the Army Air Service from which teen vears and two terms as vice chairman and 
harged in 1919 as a leutenant as chairman respectively 
abroad in 1926 to study logging methods and 


Seandinavia and Central 


Ilis company sent him 


he was offered ap 
for Abitibi Power forest practices i 


lorester 
at Lroquois Falls, Ontario Kurom 
f airplanes and radic, 

contains many wild 


ote vears ago it provided 
erous experiences and not a few adventures 
s voung forester cruising timber tar from 


citv’s bright lights 


wilderness bv dog 


u the vr rorestrs some 
oresters 1 ade outstanding records In the Teel 
d But all were able to achieve 
Dil beenause The 


appileation VIeulture 


Ipport of companys management Was lack 


i@. As is now widely recognized, greatest 
t has oeceurred 


prog 


ress In private torest Managemen 
where professionally trained foresters have oe 
eupied executive positions Sueh positions are 
not to be had for the asking. They are usually 


snly obtainable through a demonstrate d eapacity 





We PRESEN' 


In 1943 Mar 


as veneral 


Schanche returned to the States 


manager of woods operations tor 
Brown Company at Berlin, New Hampshire, one 
of the oldest pulp and paper firms in the North 
and of Brown Corporation, its Canadian 


east 
Subsidiary. In mid-1944 he was appointed vice 
president in charge of woods operations of the 
parent company and of its Canadian subsidiary. 


Mr. 


numerous long range plans 


Drawing on his Canadian experience, 
Schaneche has made 


efficient ut management ot 


Aerial 
of all the 


ilization and 


ior the 


forest resourees photo 


e company’s 


been taken woodland 


mutans he mills. These photographs have 


provided the and its Canadian sub- 


companys 


s1diar 


with precise deta for making maps, for 


delineating cover types, for making stumpage 
nventories by species, and for other useful pur 
Sustained \ ield oy ration has been made 
kraft mill in 


species such as pine, cedar, tamarack, and 


DOSCS 
possible by the construction of a 
viel 
hardwoods, formerly not efficiently utilized, now 
enter into production. New logging camps with 
all modern conveniences have been introduced, 
and under his direction the company has become 
a leader in the Northeast in developing mechani 
methods 


‘ompany 


‘al logging 


Brown ( operates two paper mills, 


a sulphite pulp mill, a sulphate pulp mill, and 
an experimental mill in New Hampshire; and 
sul- 


Brown Corporation operates a 


pulp mill. The total annual consumption 





G1 


of pulpwood by these mills is about 610,000 
cords. 

The woods holdings of the two companies in 
the United States and total 3,038,000 


Employment is given to 18 graduate for 


Canada 
acres 
esters and several graduate engineers in various 
capacities 

A leader in the industry at large, Mr. Schan- 
che is a director and a member of the Executive 
Committee of the American Pulpwood Associa 
the Forestry and Pulp 
the American Paper and 
Ile has been a Senior Member 


tion, and a member o 
wood Committee of 
Pulp Association 
ot the 


than a quarter-century 


Society of Ameriean Foresters for more 


that Herman 


Schanche’s career, his thirty vears of successful 


It is no exaggeration to say 
managerial experience, have contributed greatly 
In a 
direct sense, his achievement, and that of others 


to the spread of industrial forestry. very 
with similar accomplishments, is the reason why 
so many professional foresters are now finding 
employment in this increasingly forestry-minded 
industry. 


A man of genial personality, Herman Sehan 


from his 
ability to work with people, from his friendly 
attitude toward his fellow and finally 
from his faculty for understanding the prob 


che’s executive derives 


leadership 
men, 
lems of others. 


C. S. Herr, 
Vember, S.A.F 








Points of View 


The Business of Forestry 
In the September 1948 issue of Harvard Busi 
ness Review, published in Boston, is an article, 
‘*Business Organization for Effective Use of 
Products.”” by W. Arnold Hosmer 
The author is professor of accounting, Har- 


Forest 


vard Business School. In this article he analyzes 
the problems of forest products-recovery in con 
nection with relatively small-seale stands in the 
East, the South, and the Lake States, and pro- 
poses a new type of business organization. 

Ilis first point is that whereas researeh has 
the biological 


research on 


been active for forty vears in 


utilization 
particularly 


phases of forestry and 


and on methods of recovery is 
active at present, little research has been done 
on the business aspects ol the subject. 

To quote, ‘The problem that we are consid- 
ering is that of an industrial operation, similar 
in many respects to other industries engaged in 
recovering a natural resource. Its area of opera 
tion is from the original eutting in the woods to 
the sale of lumber and other products, prepared 
to meet the specifications of customers in the 
geous market of sale. In aecomp 


most advanta 


lishing this purpose a business organization de 
signed to estublish a creative atmosphere is more 
important than any specifie technical develop 
menis,”’ 

Ile argues for multiple-product recovery (a 
good phrase, by the way!) whereby all material 
would be brought to a central mill for process 
ing. He goes on to say, ‘‘ Management. The real 
center of such an enterprise would be its man 
agement. The executive group should be a team, 
capable of planning and earrying out operations 
the material available, (2 
mill, and (3) the market 


which integrate (1 
processing at the 
situation.’’ 

Before dismissing the author’s views as vis 
ionary it is well to reflect that the forest indus 
tries have indeed been backward in solving the 
utilization. It is his 
type 


problems of integrated 
argument that the industries need a 
of business organization in the recovery phase; 


new 


he urges that the driving force of private initia 


tive be used in working out a solution of the 
problem 

A. B. RECKNAGEL, 

St. Regis Paper Compan) 


Vie mbe P. S.A.PF. 











Reviews 


Amateur Naturalist’s Handbook. 
Illus. Little, 


$3.50. 


The 
son Brown. 475 pp. 
1948. 


By Vin- 
3rown 


and Co., Boston. 


late several useful books on 
nature study have appeared. This most recent 
volume is a splendid addition to this field. The 


not all those interested 


Since the war, 


author recognizes that 
in nature study possess the same aptitudes and 
preparation for it. Ilence he wisely separates 
his material into four divisions: for the begin- 
ning naturalist, the student naturalist, the ad- 
vaneed naturalist, and the explorer-naturalist. 

Mr. Brown has hit on a dehghtful 
introducing some of the subjeets, by explaining 
personalities in 


way ot 
them in 
science who studied plants, animals, rocks, stars, 
llis directions for col- 


terms of the great 
weather, and so forth. 
lecting and classifying specimens are clearly set 
forth, and the illustrations, mainly line drawings 
by Don Kelley, nicely supplement the text. 

The value of the work is enhanced by an 
index with considerably more words listed than 
is customary in a book of this kind. 

The present reviewer has only one eriticism 
to offer, and though pertinent it is not serious 
to detract 
contents. In the bibliography, for the 
part evidently compiled with care, three books 
listed, two of which 
were published prior to 1920 and are in conse 


enough from the otherwise excellent 


most 
on trees and shrubs are 
quence not as up-to-date as more recent refer- 
ence works in this field. 

For any amateur naturalist or any youth eul- 
tivating an interest in nature study, this hand 
book should prove a helpful tool. As a gift 
it should be most welcome. 
IleNryY CLEPPER, 
Wember, S.A.P. 


to sueh a person 


Forestry in De nimark 13\ Axel S. Sabroe. 144 
pp. Tus. The Danish Forest Society. 


Denmark. 1947 


Copen 
haven, 


Knelish. Forestry am Denmarl. 


Written in 


serves as a guide to visiting foreign foresters 


Through it tnev can obtain a_ historie back 


forests and information about 


ground of the 


their anagement 


The book describes briefly the geographie po- 
sition and geological and meteorological condi- 
tion of Denmark. It points out that the rainfall 
is only between 16 inches and 31.5 inches. With 
this relatively small precipitation and a rather 
short growing season of 145-160 days, Danish 
foresters have been able to achieve growth fig- 
200 to 350 cubie feet per acre. This 
amazing growth is the result of studies which 
date back more than 150 years when the fore- 
sighted statesman and forester C. D. F. Revent- 
low started the intensive management of beech 
in Denmark. Through light thinnings made 
with intervals of 2-5 vears and short rotations 
he was able to develop trees with short but 
valuable boles and large crowns thereby main- 
taining a four percent interest rate on the stand- 
ing volume. This system, which is known all 
over the world as the crown thinning or Danish 
thinning, is practiced with local modifications 
all over Denmark. 

The reader will be interested also in studying 
the site index curves constructed by Prof. C. M. 
Moller 
and sites the height, annual growth, annual cut, 
volume, basal area, diameter, number of stems 


ures of 


These curves give for various species 


per acre in relation to age. 

Throughout the publication there are numer- 
ous photographs of forest stands readily show- 
ing the intensity with which the various species 
are treated. Through illustrations and 
a well written text this publication gives an 
excellent picture of the Danish forest condition 
and leaves the reader thinking about the possi- 
bilities whieh could be developed if similar in- 
tensive methods were applied to the more ae- 


these 


cessible areas in the United States 
ToRKEL TIOLSOR, 
West Virginia University. 
Ve mbe Fis SN A F. 


Wildlife 


pense 


By Reuben Edwin Trip- 
MeGraw-Hill Book 
1948. &5 


Vanagement. 
179 pn 


New York 


(om- 
many, 
Dr. Trippensee has written a textbook whieh 

will supplement Game Management by Leopold. 
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book deals largely witl the use of flushing bars. In deseribing thes: 
wk presents the ‘rosion control-wildlife habitat improvements, 
some e author could have been more specifie 
treatment of wildlife management 
ubheadine of ‘** Adminis 


Problems author 


t. under tl 


t thers 


DOSS ’ ‘ eet : tl nial 


rofessional Opportunities in the Wildlife Field 
By David B. Turner. Wildlife Managemer 
Institute, Washington, D. C., 208 pp. 194s 
$1 


efrowlng 


buffet 


farmland Answers to many of the questions confronting 


to receive a student debating the desirability of entering 
own this he fish and wildlife field are found in this 
fuges, and study. It is divided into five parts: I Individ 





ual Training, IT Institutions, ITI Federal Em- 
jovment, IV State and Province Employment, 
and V 
Based On 
nd 1946, the 


readily accessible form, statistics concerning 


General Summary and Conelusions. 
1945 


study is suecessful in compiling, 


investigations conducted in 


instruction in fish and 


wildlife 
taught the 33 U. S. and 
nadian schools offering professional training in 


at tield 


Detailed information concerning the number 


‘ eourses of 


Ca- 


anagement 


und grades of positions in federal, state, and 


‘ovinee conservation organizations gives an 
accurate picture of their activities at the time 
and the 
anticipated until 1950 pros ides prospective wild 
| 


YOOd 


of the survey, prediction of changes 


rs a fairly idea of their professional] 


employment possibilities. The expanding, but 
irgely 


unknown, opportunities for privately or 


f-emploved wildlife specialists are touched 


peor 


Of primary interest to schools are the results 


survey of practicing fish and wildlife spe 


+ 


ists concerning the aeademie courses deemed 


to adequate aining. 


ost essential 


Phere is searce ly a phase of fishery or wild 


work today which does not demand public 
ability and participation. Training 


retatlons 
or This part ol the job iS obligatory under mod- 
ern conditions,’’ states Mr. Turner in his sum 


nary of findings. That fact, coupled with the 
concensus ot TOO professional] wildlife men that 
“6 technical subjects plus at 


base zroup ol 


east 10 more specialized technical courses are 
desirable, makes it apparent that a 4-vear course 
is insufficient adequately 


wildlife 


to prepare a profes 
Graduate 
work is strongly recommended preparation for 


sional fishery or student. 
most positions. 


The evolution of the ‘‘catfish cop,’’ or game 
warden, of heavy hand and wooden head to a 
trained officer 


charged with promoting cooperation between all 


professionally conservation 
sections of the publie and the ageney he rep 
resents, indicates expanded employment oppor- 
tunities. 

Even if it were of no other value, Professional 
Wildlife Field would be 
welcomed as an encyclopedia of replies to the 
never-ending queries: ‘‘What are my 
Where can | 
take 


Opportunities in the 


chanees 


in wildlife work? train- 


What 


obtain 


courses should | 


Roserr D. *Tostrerrer, 
Member, S.A.F 
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Richard J. Preston, 
Iowa State College 


North American Trees. By 
Jr. 428 pp. 160 plates 
1948. $4. 


Press, Ames 


Written to meet the need for a field manual 


as well as a text for classroom use, this hand- 
hook covers the trees of North America exclusive 
of Mexico and the small tropical portion of the 
United States. And does it very well. 

The species treated total 568, of which 252 
are considered to be of sufficient importance to 
warrant plates showing significant characteris- 
ties, distribution maps, and descriptions of bo- 
and The remaining 


336 species mentioned are considered of less im 


tanical silvieal features. 
portance and are either only briefly deseribed 
or included in the complete keys. 

Now director of the Division of 
North Carolina State College, Dr. Preston was 
faculty at Colo- 
author of 
A certain emphasis on 


Forestry at 
until last vear on the forestry 
rado A & M College, 
Rocky Mountain Trees. 


western species, which is doubtless explained by 


and is the 


his previous western associations, is discernible 
In North Trees 


tor example, is one of the species accorded a 


American astern white pine 
somewhat subordinate position by reason of its 
extremely brief deseription in comparison with 
such western species as limber pine and bristle- 
cone pine which are patently less important com- 
mereially. In view of the author’s experience 


in this field it is not conceivable that he would 
curtail the possible use of the manual by undue 
remarks are 
value of 
are simply observations whic 


regional coverage. Ilence these 


not offered as criticisms against the 
the book, but 
others too may note in passing 

The 
matter for which authors of tree books are per- 
The 
himself not a little 
contused by the latest system of compounding 


vagaries of nomenclature are another 


haps not to be too severely eriticized. 


present reviewer confesses 
of tree names, and has just about given up try- 
ing to understand the reasons therefor. How- 
ever, that inconsistencies exist is palpably evi- 
and 
northern white-cedar hyphenated when they are 


dent; why is western redcedar one word 
both of the genus Thuja? 

The plates, some of which were adapted or 
reproduced for earlier tree books, are excellent. 
Although small, the maps showing the ranges of 
species are most helprul 

In the introduction is a brief deseription of 
regions of Ameriea, followed 


the structural and 


the several forest 


hy a diseussion ol silvieal 
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characteristics of trees. A key to the genera is 
included; it appears to be complete without be- 
ing cumbersome. At the end are a glossary of 
botanical terms and an index. 


All in all, the book provides a new and eX- 


JOURNAL OF FORESTRY 


tensive guide to the identification of our native 
trees and is a welcome addition to the literature 
on this subject 
HlENRY CLEPPER, 
Vember, S.A.F. 


Current Literature 


Compiled by MartHa MEEuia, Librarian 

The New York State College of Forestry 

Range Management Section Compiled by 
FRANCES FLICK, Library, U.S. Departme nt of Agri ulture 


General 


Bibliography on ¢ OU pt ration iw 
] 


Agriculture [in 
cludes forestry]. Comp. by H. B. Turner and 
F.C. Bell. 178 pp. U. S. Dept. Agrie. Lib., 
Washington 25, D. C. 1948 Lib. List No. 41. 
SD cents 

Check-List of the 
EK. C. Ogden, F 
69 pp. 


Vascular Plants of Maine. By 

If. Steinmetz, and F. Hyland 

Josselvn Bot. Soe. of Maine, Orono 
sul. No. 8. 1948. (Dr. Steinmetz, 
Coburn Hall, Univ. of Maine 

Di tionary of Terms Used in the Pape A Print 
ing and Allied Industries. Comp. by G. H. 
LaFontaine. 110 pp. tloward Smith Paper 
Mills, Ltd., Toronto, Montreal, Winnipeg. 
1948. 

The Farm 


Service 


50 eents 


W oodlot Subject Vate rial for In- 
By J. F. Preston. 


serv., 


Train ind. 
s« vil 


36 pp. 


Washington 25, 


U. &. 
I). (. 1947. Mimeog. 

The Land of the Crooked Tree. 
rick. 350 pp. Oxford Univ. Press, New 
11. Oct... 1948. $4.50 

Marching with the Grasses By R. J. Pool. 201 
pp. Illus Nebraska Press, Lineoln 
8. 1948. 

The Small, Low-Income Landholding: a Prob- 
lem in Forest Conservation. By W. A. Duerr 
Pp. 449-460. Reprinted from Iowa State 
College Jour. of Vol. 22, No. 4. 
July, 1948 


(‘onserv. 


By U. P. Hed- 


York 


Univ. of 


$3.50 


Science. 


Forest Management 


Management of Forests in an Eastern Kentucky 


W.A 
Illus. 
1948 


Duerr and R. O. Gustafson. 
Kentucky Agric. Expt. Sta., 
sul. No. 518. 


Area. By 
122 pp. 
Lexington 
Forest Resources 
Forestry Situation in the Lake States. By E. 


L. Demmon. 6 pp. Lake States Forest Expt. 


Sta.. St. Paul 1. 1948 


Processed. 


Station Paper No. 13 


Logging and Milling 
Arizona Ponderosa Pine Lumber. 24 pp 
Southwest Lumber Mills, Ine. 
1948. 
Aspen Lumber Grades and Characteristics. By 
Z. A. Zasada. 9 pp. Lake States Forest Expt. 
Sta., St. Paul 1. 1948. Aspen Report No. 6. 


Pre wessed. 


Illus. 
Flagstaff, Ariz. 


Free. 


Fundamentals of Hardwood Logging. 95 pp. 
Ilus. Allis-Chaimers Mfg. Co., Tractor Div., 
Milwaukee, Wis. 1948, 

Hardwood Log Grading and Lumber Value. By 
W. A. Bratton. 6 pp. Northeastern Forest 
Expt. Sta., Upper Darby, Pa. 1948. Station 
Paper No. 14. 

Labor Requirements for Yarding and Hauling 
Pulpwood. By D. Hl. Areher. 5 pp. North- 
eastern Forest Expt. Sta., Upper Darby, Pa. 
1948. Station Paper No. 13. Processed 

Logging Methods and Peeling of Aspen. By T. 
Schantz-Hansen. 14 pp. Lake States Forest 
Expt. Sta., St. Paul 1. 1948. Aspen Report 
No. | Processed. 

The Redwood Fore st Tlandbook. 


Div. of Forests, Sacramento. 


Pre essed. 


160 pp. Calif. 
[1948] Free 


Protection 

Observations on Fire-Damaged White Pine in 
Southwestern Maine. By A. D. Nutting and 
J. R. MeGuire. 9 pp. Northeastern Forest 
Expt. Sta., Upper Darby, Pa. 1948. Station 
Paper No. 19. Processed. 

Range Management 

Horses Need Good Grass. By B. W. Allred. 
Cattleman, Ft. Worth, Tex. Vol. 34, No. 4, 
pp. 54-55, 138, 140, 142. Illus. Sept. 1948. 








CURRENT LITERATURE 

sv B. W. Allred. Sheep 
and Goat Raiser, San Angelo, Tex. Vol. 28, 
No. 10, pp. 24, 26-33, 40. Illus. July, 1948. 

Needed: A Method of Western Mountain Land 
Valuation. By A. Roth. Land 
Madison, Wis. Vol. 24, pp. 181-185. 
1948 

Notas sobre la Vegetacion de la Puna Argentina. 
By A. L. Anales de la 
Nacional de Ciencias Exactas, Fisicas y 
turales de Buenos Aires, Argentina. 
pp. 15-38. Tllus. 1947 

Preliminary Werking Plan for Study of Meth- 
ods and Techniques for Measuring Condition 
and Trend of Forest Range Ss. By K. W. Park- 
er. 13 pp. U.S. Forest Service, Washington, 
D.C. 1948. 

Range Forage Conditions in Relation to Annual 
Precipitation. By M Land Eco- 

Madison, Wis pp. 264-280. 

1948. 

Replacing Cheatgrass by Reseeding with Peren- 
nial Grass on Southern Idaho Ranges. By A. 
(*. Hull and G. Stewart. Amer. Society of 
Agronomy Jour., Geneva, N. Y. Vol. 40, pp. 
694-703. Illus. August, 1948. 


How to Know Grasses. 


Economics, 


May, 


Academia 
Na- 
Vol. 12, 


Cabrera. 


Mimeog. 


Clawson. 
Vol. 24, 


nomies 
August, 


Some 


Effects of Burning Upon a Prairie in 


West-Central Kansas. Vv H. Hopkins, F. W. 
Albertson, and A. Riegel. Tranactions of the 
Kans. Academy of Scienee, Lawrence. Vol. 
51, pp. 131-141. Hus. Mareh, 1948. 

Stock Poisoning. By T. kK. Ryan. 239 pp. Illus. 
Associated General Pubs., Ltd., Svdney, Aus- 
tralia. 1947. $4.72. 

The Study of Plant Communities; an Introduc- 
tion to Plant Ee ology. By H. J. Oosting. 389 
pp. Illus. W. H. Freeman and Co., San Fran- 
cisco, Calif. 1948. $4.50. 

The Use of High Protein Meal as a Supplement 
to Grazing on Native Forest Ranqe. 

Plain Agrie. Expt. 
Mimeog. Paper 56. 1948. 

The Vegetation of the Western 
{Including Grasses and Grazing]. By E. J. 
Dvksterhuis. Ecological Monographs, Duke 
Univ. Press, Durham, N. C. Vol. 18, pp. 325- 
376. Tlus. July, 1948. 


7 pp. Ga. 
Coastal Sta., Tifton. 


Cross Timbers 


Silvics and Silviculture 
Crown Development and Basal Area Growth of 
Red Oak and White Ash. By Torkel Holsoe. 
Pp. 28-33. Harvard Forest, Petersham, Mass. 
1948. Vol. 1, No. 3. 


Pa pers. 
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An Improved Increment-Core Method for Pre- 
dicting Growth of Forest Stands. By 8S. R. 
Gevorkiantz and L. P. Olsen. 19 pp. Lake 
States Forest Expt. Sta., St. Paul 1. 1948. 
Station Papers No. 12. Processed. 

The Seeding and Natural Regeneration of Mon- 
terey Pine in South Australia. By J. M. Field- 
ing. 61 pp. Forestry and Timber Bur., Can- 


berra. 1947. Bul. No. 29. 


Wood Technology and Utilization 

Chemical Seasoning: Its Effectiveness and Pres- 
ent Status. By W. K. Loughborough. 13 pp. 
U. S. Forest Products Lab., Madison, Wis. 
1948. D1721. Mimeog. 

Comparison of Several Freeness Testers on 
Board Stock. By C. KE. UWrubesky. 6 pp. Ta- 
bles, charts. U. S. Forest Products Lab., 
Madison, Wis. 1948. R1719. Mimeog. 

The Connecticut Charcoal Kiln. By H. W. Hi- 
cock and A. R. Olson ineluding A Report on 
the Manufacture and Utilization of Charcoal 
by R. H. Fenton. 41 pp. Conn. Agrie. Expt. 
Sta., New Haven. 1948. Bul. No. 519. 

Effect of Mixing Flat and Vertical Grain in 
Laminated White Oak Beams. By M. lL. Sel- 
bo. 4 pp. Illus. U. S. Forest Produets Lab., 
Madison, Wis. 1948. R1718. Mimeog. 

The Effect of Veneer Thickness and Grain Di- 
rection on the Shear Strength of Plywood. By 
C. B. Norris, Fred Werrent, and P. F. Me- 
Kinnon. 28 pp. Illus. U. S. Forest Products 
Lab., Madison, Wis.. 1948. R1801. Mimeog. 

The Manufacture of Veneer and Plywood. By 
W. E. Wakefield. 17 pp. Illus. Forest Prod- 
ucts Laboratories, Ottawa, Canada. 1948. 
Mimeograph No. 129. 

Opportunities in Rural Industries 
R. A. Hertzler, A. S. Todd, Jr., and W. R. 
Smith. 47 pp. Illus. North Carolina Div. of 
Forestry and Parks, Raleigh. 1947. Resource- 
Industry Ser. No. 4. 

Resistance of Wood to Corrosion by Hot Chemi- 
cals. By D. Narayanamurti and V. Rangana- 
than. 3 pp. Illus. Forest Research Inst., 
Dehra Dun, U. P. 1947. Indian Forest Leaf- 
let No. 101. 5 annas or 6d. 

Some Properties of Paper-Overlaid Veneer and 
Plywood. 26 pp. Illus. U. S. Housing and 

Finanee Agency, Washington 25, 

1948. Technical Paper No. 9. Pro- 


Wood. By 


Ilome 
D. C. 
cessed. 
Strength Tests of Wood Crossarms. 
Eggleston. 388 pp. Illus. Bell 
Laboratories, Ine., New York 14. 


By R. C. 
Telephone 
1948. 
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AFFAIRS 


SOCIETY 


work of a fruitfu character rhe shal iM 


lected from the Members and shall be engaged 
n torestry work at the time of their election 


The vote on the orevoing section Was » 602 


Il; od against it 


Admission to Membership; Advancement 
to Member 

2. Nominations for al 
Member 


section of 


Article IV 


mel 


section 


erades ol ibers} Im exeept Junior 


and 


‘ sSocre4ry 


endorsed by a 


vy , 
1" LOW Shall " 


eandidates not residing 


except tor 


within the territory of anv Section, when thes 


hall ndorsed ) three Members o1 Fellows: 


he submitted in writing, eom 


of qualiheations, 
secretary 


Nol Lin: for Junior Membership for candi 


¢ } ] 7 
rad lates OL S¢hnoOoIs Of Torestry 


approved by t! Counell shal he endorsed by 


three voting men bers of the Soeiety or by a 


sSeetion and shall] 0 submitted wit evidences 


Executive 
nations tol Junior Membership for ean 


of such graduation to the Secretary 
*<e 

didates who are not graduates of schools of for 
Couneil shall be endorsed 
and shal he 


mitted with complete evidence of edueation and 


estryv approved by the 


by a Section of the Society sub 
practical experience to the Executive Secretary 
Immediately upon a Junior Member's fulfill 
ment of the require ments for Membe -. the Sec 
is domiciled mav nominate him 
A Junior Member who, at 


has not 


tion in whieh he 


r the higher erade 


‘ 


the expiration of six vears, been nomi 


nated bv a Seetion for the gerade of Member. 


who iS activel engaged in forestry work 


shall iutomatiealls heeome a Mernabe r unless his 
advance! ent is protested on the basis of laek oft 
competence or for other reasons and the protest 


is sustained by the Couneil 


Annually the 


Seetion ot 


seeretary shall 


Member in 


who iS completing his sixth vear of 


Exeeutive 
notifv each every .}oouior 
tS territor 
report on him 


Mem 


eligibilitv. shall 


members| md, are shall request a 


endorsement if he iS eligible for 


and an 
het Instances of questionable 
he referred to the Couneil, wl ieh hod shall in 
terpret the phrase ‘‘aetively engaged in forestry 
eases Ti us Those 


work’’ in doubtful 


een Junior Members for. six vears 
engaged in forestry work, 
nree years experienc in forestry, and 
adv: nent is not protested on grounds 
reasons, shall he 
Mer by the 


Couneil 


hers 


rhe vote on the foregoing section was 2,681 


- 360 against it. 
Election of Fellows 


Section 4, Kleetion to the vrade 


Article IV 


of Fellow shall be concurrent with the election 
ot officers by letter ballot of the members of the 
Fellows. The ballots may be 


Council and 


counted by any system of preferential voting 
which the Council mas preseribe provided each 
candidate elected thereunder shall be required 
less than 


to receive an affirmative vote of not 


total votes cast. 


one-half the 


The vote on the foregoing section was 2.715 


‘or it: 28O against it 


Membership Dues 


Article V Effective January 
1949 
lIOWS: 
For 
For 


in this @radke 


section 
annual membership dues shall be fol 
Fellows, $15 
Mer ibers. 
#15 thereafter. 


$12 for their first six vears 


For Junior Members, $6 for their first three 


vears in this grade; $9 for their second three 


this grade; $12 thereafter 
Kor Associate and Affiliate Members, $6 


Ifonorary and Corresponding Members shall 


vears 1n 


not be charged dues 
The vote on the foregoing seetion Was 2156 


for it; 928 against it 
Payment of Dues 


Annual dues shall be 
January. Mem 
he declared in 
that date 


vote, to 


Section 3. 


Article V. 
pavable from the first day of 
shall 


forfeit 


bers in arrears on July 1 
from 


bad standing and shall 
until their dues are paid, the right to 
he eleeted to office, or to receive the official pub 
lications of the Society. Entranee fees and dues 
of newly eleeted members shall be payable upon 
their acceptance of election to membership. Mem 
and October 


threc 


bers elected after April 1, July 1. 


lL. respectivels shall be charged fourths, 


One halt, or one fourth ot the annual dues for 


the “a as indicated by the date of eleetion 


except that members admitted to the Society 
1] not be charged dues tol 


Members 


charged 


ifter December 1 sha 
remainder of the ealendar veal 


moted to a higher erade shall be 
said grade, beginning with the 


The 


dues of anv member for 


the dues for 


n which thev were elected 


remit the 
as provided in the bvlaws. 


anys special reasol 


No mel ther Ol any 


erade shall be entitled to any 
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return of fees or dues upon ‘severance of his 
connection with the Society. 

(The this section was 2,950 for it; 


87 against it 


vote on 


Sections of the Society 


Article XI. Seetion 1. the 
ciety may be authorized by the Council upon the 
written petition of thirty or more voting mem- 
bers, at least fifteen of whom shall be Members 
or Fellows, resident within a territory small 
enough to justify the belief that a strong loeal 
organization effected. must 
hold at least one meeting each vear to retain 


Sections of So- 


may be Sections 


their authorization 


The vote on the foregoing section was 2,926 
for it: 100 against it 

REE 

YN 


Code of Ethics Adopted by Foresters 


By mail ballot of the membership of the So 
ciety of American Foresters, a code of ethies 


for the forestry profession was adopted Novem 
ber 13, 1948 

The vote was 2,902 in favor of the proposed 
136 voted against its adoption; and 12 
members returned ballots but did not vote. 


code: 
These canons of ethies will be broadly con- 
strued in the interest of the publie welfare and 
professional advancement. 
They will be deemed duties, obligations, and 
responsibilities of the professional forester to 


all those with whom he comes into contact in 
the course of his professional work and life. 
They will be construed so as to disregard any 
differentiation between professional foresters in 
publie or private employ. The standard of pro- 
fessional conduet exacted by these canons of 
ethies from profe ssional foresters makes no dis- 
tinction as to place or kind of employment. 
the the usual 


circumstances governing 


and 
profes- 


Beeause eanons consider 
foreseeable 
sional conduct only, experience may require 


modifieations or additions 


Canons of Ethics for the Profession 
of Forestry 


The purpose of these canons is to formulate 
guiding principles of professional eonduet for 
foresters in their relations with each other, with 
their emplovers, and with the publie. The ob- 
servance of and 
honorable professional and human relationships, 


these canons secures decent 
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establishes enduring mutual confidence and re- 
spect, and enables the profession to give its 
maximum service. 
Professional Life 

1. The professional forester will utilize his 
knowledge and skill for the benefit of society. 
Ile will cooperate in extending the effectiveness 
of the forestry profession by interchanging in- 
formation and experience with other foresters, 
and by contributing to the work of forestry so- 
cieties, associations, schools, and publications. 

2. He will advertise only in a dignified man- 
ner, setting forth in truthful and factual state- 
ments the services he is prepared to render for 
his prospective clients and for the publie. 


Relations with the Public 


> 


3. He will strive 
knowledge of forestry and the dissemination of 
this knowledge, and will and con- 
demn the spreading of untrue, unfair, and exag- 
gverated statements concerning forestry. 

4. He will not issue statements, criticism, or 
connected with public 


for correct and inereasing 


discourage 


arguments on matters 
forestry policies without indicating, at the same 
time, on whose behalf he is acting 

5. When serving as an expert witness on for- 
estrv matters, in a publie or private facet finding 
proceeding, he will base his testimony on ade 
quate knowledge of the subjeet matter, and 
render his opinion on his ewn honest convie- 
tions. 

6. He will refrain from expressing publiely 
an opinion on a technical subject unless he is 
facts relating thereto, and 


informed as to the 
will not distort or withhold data of a substan- 
tial or other nature for the purpose of sub- 
stantiating a point of view. 

Relations with Clients and Employers 

7. Ile will be loyal to his elient or to the 
organization in which he is employed and will 
faithfully perform his work and assignments. 

8. He will present clearly the consequences 
to be expected from deviations proposed if his 
professional forestry judgment is overruled by 
nontechnieal authority in eases where he is re- 
sponsible for the technical adequaey of forestry 
or related work. 

9. He will not voluntarily disclose informa- 
tion concerning the business affairs of his em- 
plovers, principals, or clients, whieh they desire 
to keep confidential, unless express permission 
is first obtained. 

10. Te will not, without the full knowledge 
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and consent of his client or employer, have an 
interest in any which may influence 
his judgment in regard to the work for which 


business 


he is engaged. 
11. He will not, for 
anv 


the same service, accept 
compensation of kind, other than from 
his client, prineipal, or employer, without full 
disclosure, knowledge, and consent of all parties 
concerned. 

12. He will 
employer to engage, other experts and speeial- 
ists in forestry and related fields whenever the 
elient’s or employer's interests would be best 
will 


or advise his elient or 


engage, 


served by such actions. and he cooperate 


freely with them in their work. 


Relations with Professional Foresters 


13. le will at all times strive to protect the 
forestry profession collectively and individually 
from misrepresentation and misunderstanding 

14. He will aid in safeguarding the profes 
sion against the admission to its ranks of per 
sons unqualified because of lack of good moral 
character or of adequate training. 

15. In writing or in speech he will be serupu 
lous to give full credit to others, in so far as 
his knowledge goes, for procedures and methods 
devised or discovered and ideas advanced or aid 
given. 

16. He will not intentionally and without 
just cause, directly or indirectly, injure the 
reputation or business of another forester. 

17. If he has substantial and convincing evi- 
dence of unprofessional conduct of a forester, 
he will present the information to the proper 
authority for action. 

18. He will not compete with another forester 
. on the basis of charges for work by underbid- 
ding through reduction of his quoted fee after 
being informed of the fee quoted by a competi- 
tor. 

19. He will not 
salaried position to compete unfairly with an- 
other forester. 

20. Tle will not attempt to supplant another 
forester in a particular employment, after be- 
coming aware that the latter has been definitely 


use the advantages of a 


engaged. 

21. He will not review the work of another 
forester, for the latter’s employer, without the 
other’s knowledge, unless the latter’s connection 
with the work has been terminated. 

22. He will letters of reference or 
oral recommendation on a fair and unbiased 
evaluation of the party eoneerned 


base all 


7] 


23. To the best of his ability he will support, 
work for, and adhere to the principles of the 
merit system of employment. 

24. He will not participate in soliciting or 
collecting financial contributions from subordin- 
ates or employees for political purposes. 

25. He will uphold the principle of appro 
priate and adequate compensation for those 
engaged in forestry work, including those in 
suberdinate positions, as being in the publie 
interest and maintaining the standards of the 
profession. 


ma PM 


Kentucky-Tennessee Section Meets at 
Kentucky’s Cumberland Falls Park 


The sixth annual winter meeting of the Ken- 
tucky-Tennessee Section convened October 29 
at beautiful DuPont Lodge, perched high above 
the renowned Cumberland River Falls. In- 
eluded among the 50 persons present were two 
distinguished visitors—Henry Ward, conserva- 
tion the State of Kentucky, 
and Tom Wallace, editor emeritus of the Louts- 
ville Times and Honorary Member of 8.A.F. 
Mr. Ward was the banquet speaker 

Technical papers and special committee re- 
ports took up the first day. A. M. Williams 
presented a case report of the Hassell and 
Hughes Lumber Company’s first five vears un- 
der sustained-vield management; Henry Sipe 
reviewed the fire control situation on the Cum- 
berland National Forest; and Robert R. Rider 
reported on his activities as assistant county 
agent in forestry for Marshall County, Ken- 
tucky. College level forestry instruetion with- 
in the Section was summarized by O. M. Daven- 
port, and Maxwell MacMaster gave a report on 
Forestry legislation of the 


commissioner of 


private forestry. 
past year was reviewed by Harold L. Borden. 
At the business meeting, October 30, Willis 
M. Baker, Council member, reported on the 
last Council meeting and called attention to 
the current Constitutional referendum. 
Nominees for vice chairman for the coming 
vear are J. O. Artman, IH. L. Borden, and Paul 
A. Yost; nominees for secretary-treasurer are 
Henry Sipe and O. M. Davenport. W. Paul 
Bullock becomes chairman by automatie sue- 
cession from chairman. The Executive 
Committee was authorized to appoint a dele- 
gate to the Boston meeting in December, said 
delegate to be reimbursed to the extent of $100 


vice 





tol 


eX penses 


incurred 
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seleeted 


he site of the Section’s 1949 spring meeting; 
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leeting 
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held 
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; 
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en pnaiy 


idual member th 
tucky-Tennessee Sect 


Ken 
American 


ie 
Society 


values 


Foresters seriously at stake; and 
above stated premises, 
gressional 


representa 
ll-advised 


J ARTMAN, 


Necretary Treasure } 


Ohio Foresters Organize Subsection 


On October 7 the 


form an Ohio Subsection of 


foresters of Ohio voted 


to 


the Central States 
Section ol the society ol 


American Foresters at 
i meeting held at Camp Muskingum 


The group plans to hold two meetings a year 


o consider local fore strs problet is of a technieal 
nature. One ot the first 


projects to be under- 
he to work out forest practice rules 


tal ] 
akehn Wi 


which should be followed in the proper manage 
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ment of forests in the various cover types which 
occur in Ohio. 

Officers of the subsection are Chairman, Dr. 
liver D. Diller, associate professor of forestry, 
Ohio State University, and associate forester, 
Ohio Agricultural Experiment Station, Woos 
ter: Viee Chairman, G. Luther Sehnur, forester, 
States Forest Experiment Station, Co 


Secretary-Treasurer, Jean E. 


Central 
umbus Fisher, 
forester, New York Coal Company, Jackson. 

At the first meeting of the Ohio Subsection a 
Committee on Forest Cutting Practices was ap 
pomted 
J. Frank 
forester, Ohio Division of For- 
Chillicothe; Dr. Daniel L. Leedy, leader, 
Wildlife Unit, Ohio State Uni- 
Columbus; James K. MeBride, forester 
and operator, Coal Run; Robert W. 
Merz. Central States Forest Experi 
ment Station, Athens; James W. Meeteer, assist- 

nt forester, Ohio Agricultural Experiment Sta- 
tion, Wooster; and II 
Agricultural 


The committee consists of Chairman, 
Needham, farm 
estry, 
Ohio Researeh 
versity, 
sawmill 


torester, 


R. Moore, associate econo 


ust. Ohio Experiment Station, 


(olumbus 


RE 


More on S.A.F. Membership 
Qualifications 


Salt Lake City, Utah, 
November 10, 1948. 
Dear President Martin: 

Your letter of October 11 to Lineoln Ellison, 
chairman of the Division of Range Management, 
read and discussed in the meeting of the 
Intermountain Section on October 20. 


was 


In vour letter vou comment on my letter of 
\ugust 13 to council members in which T pre 
sented views of the Intermountain Section re- 
garding the basis for Junior Membership. After 
reading your letter of Oetober 11, it is realized 
misunderstanding arisen. This 
is due, I am sure, to the wording of my letter. 
It was prepared in some haste, in order to 
make it available for the October issue of the 
Journal. Actually it is not clear on the points 
you raise. The suggestion in the fifth paragraph 
of vour letter to Ellison contains an important 
thought which T intended to convey in the fol- 
lowing paragraph from my August 13 letter: 

‘It has long been clear that forestry deals 
with the water, timber, forage, wildlife, recrea- 
tion, and soil resources of forested lands and of 


that some has 


73 


intermingled or nearby wild lands of other cover 
types, the management of which should be inte- 
grated. 


ties of 


Forestry involves the functional activi- 
protection, development, utilization, 
management, teaching, and research. Thus, for- 
estry requires the combined services ot profes- 
fields. Such 
should be eligible 
membership, especially when en 
a career basis by an 


sional men from many scientific 


professionally trained 
for Societs 


men 
gaged on organization 
dealing with wildland resources and problems.”’ 

In light of the Seetion’s I would 
substitute the following sentence for the last one 


discussion, 


quoted above: ‘‘Such professionally trained men 
should be eligible for Society membership when 
engaged on a career basis by an organization 
dealing with forestry and other wildland re 
source problems.”’ It should be clear when this 
of the Intermountain Section 
I regret that this thought was 
not carried forward into the next paragraph 
of my letter after the one quoted above. I would 
like to amend the second alternative to read: 

‘(2) Shall (Junior) Membership be open to 
persons emploved by an organization dealing 
with forestry problems who have professional 
training in other phases of wildland manage- 
ment equivalent to the training required of an 
approved forest school graduate?”’ 

I am sending a this letter to Mr. 
Clepper. I would appreciate having this change 
published in ‘‘Society Affairs’’ in order that the 
membership as a whole may know what Inter 


is done that we 
agree with you. 


copy of 


mountain Section opinion is regarding this ques 
tion. 
Jor A. Linpy, Chairman, 
Intermountain Section. 


November 12, 1948. 
Dear Joe Libby: 

Fortunately, we are going to have ample time 
for diseussion of this membership qualifications 
question as Henry Clepper does not believe we 
ean hold another referendum before next Oc- 
tober. 

I believe that I understand the Intermountain 
viewpoint on this question with the exception 
of one detail. As an individual I would go along 
with vour thinking insofar as your amended 
(2) with one addition. That vour range man. 
soil scientist, reereationist or whatever his spe- 
cial training might have been, should have at 
least three years experience with his eareer for- 
estry organization in order that he fully under- 
stands the integration of his special field with 
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the over-all forest problems. I do not believe 
that a scientific degree alone qualifies a man to 
be called a forester. He might join a forestry 
organization, but leave it after a few months 
for other work and still have no valid claim 
to be a forester or a member of the Society. 
On the other hand, many range men, patholo- 
gists, entomologists and others are among our 
most highly regarded foresters, but their knowl- 
edge of forestry has been gained through their 
work and relationship with forestry organiza- 
tions and problems 
This is a knotty question and will cause much 

debate 

CLYDE Martin, 

President. 


ERE 


Coming Events 
Southeastern Section 
The winter meeting of the Southeastern See- 
tion will be held at Gainesville, Fla. January 
7 and 8. 
The Section 


School of 


E. A. Ziegler, 
Florida, 


chairman is Dr. 
Forestry, University of 


Gainesville 
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Southwestern Section 

A meeting of the Southwestern Section will 
be held at the Santa Rita Experimental Range 
near Tueson, Ariz. in the latter part of Feb- 
ruary. 

The program will be built around range re- 
search and management. 

Information as to the exact dates and place 
of the meeting may be obtained from Roger D. 
Morris, secretary, U. S. Forest Service, Post 
Office Building, Tueson, Ariz. The ehairman 
of the Seetion is Wiliam Zeh, Indian Service, 
Phoenix, Ariz. 


Southern Pulpwood Association 
The winter meeting of the Southern Pulp 
wood Conservation Association will be held on 
February 9% at the Atlanta Biltmore Hotel. 
Atlanta, Ga. 
For information about the program write to 
Henry Malsberger, the association’s forester, 
First National Bank Building, Atlanta 3 


Wildlife Conference 
The 14th North American Wildlife 
ence will be held in Washington, D. C 
7-9, at the Statler Hotel. 
Information about the program may 
tained from the Wildlife Management Institute. 
Investment Building, Washington 5, D. © 


Confer- 
Mareh 


be ob 


Announcement of Candidates for Membership 


The following names of candidates for membership are referred to the membership for comment or protest. The 


ludes all nominations received since the 
N imes, 
Council. Impe 


final action with : 


hist ime 


bility addresses, education 
rtant 
in 


f essential facts should be 


different sheets 


knowledge o 
submitted on 


i 
ferent men should be 
¢ 


tr #}x nfi . 
strix \ r le i 


Allegheny 

Membership 

Ray . Farm Fo 

rs, Harrisburg, Pa.; Pa 
N. Morton, R. E. Chamberlin. 

, County Forester, Cons. Comm. of W. Va., 

, W. Va.; Univ. of W. Va., B.S.F., 1947 

Percival, M. Brooks, T. Holsoe. 

, W. M., Dist. Rgr., U.S.F.S., Elkins, W. Va.; Pa 
State, B.S.F., 1948. P. J. Hanlon, H. C. Frayer, A. A 
Wood 

Wentz, W. W.., 
State, B.S.F 


Andersor 


Forests and 
8. L. 


rester, Dept. of 


State, B.S.F., 1938. 


Forester, U 
1946. L. E 


S.F.S., 


Warren, Pa.; Pa 
Kinney, A. H 


Stotz, C. L 


Senior Vembership 

Simmons, F. C., Spee., N. E. 
Darby, Pa.; Cornell 
1931 Reinstatement 


Exp. Sta., Upper 
1928; Yale, M.F., 


Forest 


Univ., B.S.F., 


publication of the 
and endorsements are 
information regarding the qualifications on any candidate which will enable the Council to take 
submitted 
Communications 


December JOURNAL without question as to eligi 
given. The names have not been passed upon by the 


Statements on dif 


considered as 


1949, 


eandidates are 


before February 15, 


relating to 


Appalachian 
Junior Membership 
Asst., Duke Univ., Durham, 
1948, T. S. Coile, F. X. Sehu 


Cox, G. S., Research 
Duke, M.F., 
C,. F. Korstian 

Herlevick, V. W., Asst. Dist. 

Fayetteville, N. C.; N. C. State, B.S.F., 

Hofmann, C. M. Kaufman 

Jones, W. D., Dist. Chief Fire Warden, Va. Forest Ser 
vice, Williamsburg, Va.; Univ. of Idaho, B.S., 
try), 1942. Reinstatement. 

Pomerening, D. A., Forestry Research, U.S.F.S., 
ton, S. C.; Univ. of Mich., B.S.F., 1948. T. Lotti 
Buehling, L. E. Chaiken. 


Forester, N. ¢ Dept 
Cons., 


L. Wyman, J. V. 
Fores 


Charles 


, 8S. 


Central Rocky Mountain 
Junior Membership 

Forester, US F.S., Ft. 
B.S.F., 1948. <A. G. 
Ashman. 


Collins, 
Randali, H. A 


Fischer, R. F., 
Univ. of Me., 
Plummer, R. T 
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Senior Membership 

Helmick, K. J., Cons. Forester, Fort Collins, Colo.; Cen 
tral Rocky Mountain (Jr. member, 1935). 

Hill, M. R., Forester, U.S.F.S., Deadwood, 8. Dak.; Pa. 
State, B.S.F., 1940; Harvard, M.F., 1948, Central 
Rocky Mountain (Jr. member, 1940). 

McGinnies, W. G., Director, Rocky Mt. Forest & Range 
Exp. Sta., Fort Collins, Colo.; Univ. of Ariz., B.S.A., 
1922; Univ. of Chicago, Ph.D., 1932. Central Rocky 
Mountain (Jr. member, 1945). 


Central States 
Junior Membership 
sozett, W. J., Jr., Rgr., Ohio Agric. Expt. Sta., Wel 
lington, Ohio; W. Va. Univ., B.S.F., 1947. W. C. Per 
cival, J. B. Byers, E. H. Tryon. 
Peck, H H., Asst. Forester, Ohio 
Wooster, Ohio. Reinstatement. 


Agric. Exp. Sta., 


Columbia River 
Junior Membership 
D., Tech. Asst., Clackamas-Marion Counties 
Assoc., Molalla, Ore.; Oregon State, 
Keniston, W. F. MeCulloch, G. H. 


Brogan, P. 
Fire Control 
B.S.F., 1948. R. F. 
Barnes. 

Burniskey, A. T., Indian Agency, 

B.S.F., 1948. 


Forester, Klamath 
Klamath Agency, Oregon; Pa. State, 
H. H. Chisman, H. N. Cope, V. Beede. 

Watson, J. B., Forester, U.S.F.S, Prineville, Ore; Univ. 
of Calif., B.S.F., 1948. J. L. Wahrgren, H. C. Fosberg, 
F. E. Lound. 

Wetzel, W. W., Forester, U.S.F.S., 
statement. 


Portland, Ore. Rein 


Gulf States 
Junior Membership 
Donaldson, D. J., Jr., Forester, Kirby Lbr. Corp., Hous 
ton, Texas; La. State, B.S.F., 1948. R. W. Hayes, 
A. B. Crow, R. F. West. 
Pierce, dé. L., Dist. Forester, 
Miss.; Univ. of Ga., B.S.F., 
RB. C. Meadows, J. B. Toler. 


Masonite Corp., Laurel, 
1948. J. M. Vardaman, 


Senior Membership 
Forester, Masonite Corp., Laurel, Miss. ; 
B.S.F., 1934. Gulf States (Jr. member, 


Chatfield, E. E., 
N. C. State, 
1934 

Vardaman, J. M., Industrial Forester, 
Lbr. Co., Ine., Caruthersville, Mo.; 
B.S.F., 1942. Gulf States (Jr. member, 


Hobae 
Univ. of 
1944 


Veneer & 
Mich., 


Intermountain 
Junior Membership 
Grossenbach, P. A., Forester, U.S.F.S., Ogden, Utah; 
Utah State, B.S., (Forestry), 1936. Reinstatement. 
Lewis, J. G., Asst. Chief Park Rgr., Natl. Park Service, 


Bryce Canyon Natl. Park, Utah. Intermountain. 


Senior Membership 
roves, B. V Forest Rgr., Wasatch Natl. Forest, 
Salt Lake City, Utah; Univ. of Idaho, B.S., (Forestry), 
1937. Intermountain (Jr. member, 1937). 

MeMaster, W. C., Forester, Tenn. Valley Forest 
Mgrs., Inec., Athens, Tenn.; Univ. of Mich., B.S.F., 
1938. Kentueky-Tennessee (Jr. member, 1940R47). 

Nietzold, G. E Forester, Cumberland Natl. Forest, 
Winchester, Ky.; Univ. of Idaho, B.S., (Forestry) 
1940. Kentueky Tennessee (Jr. member, 1942). 


Dist 


Cons 


New England 
Affiliate Membership 
Bradeen, C. R., Forester, Penobscot 
Great Works, Me. New England 
Churchill, P. W., Asst. to Vice-Pres., Woods Operations, 
ferlin, N. H.; Dartmouth, B.A., 1907. 


Development Co., 


Brown Co., 
New England. 


Asst., Penobscot Purchasing 


New England. 


Glasgow, J. A., Forester 
Co., Great Works, Me. 


Associate Membership 
Harris, C. R., Mgr., St. Anne Power Co., Montmorencey, 
P.Q., Canada. New England. 
Junior Membership 
J., Student, Yale, New Haven, Conn.; Univ. 
A. G. Randall, H. A. Plummer, 


Cohen, A. 
of Me., B.S.F., 1948. 
R. I. Ashman. 

Coville, 8. B., Resident Forester, New England Forestry 
Foundation, Greenfield, N. H.; Pa. State B.S.F., 1928. 
M. H. Chalfen, H. Baldwin, J. H. Foster. 

Rice, W. W., Student, Yale, New Haven, Conn.; Univ of 
Me., B.S.F., 1948. F. K. seyer, G. Baker, R. I. Ash 
man. 

Strees, L. V., Party Chief, Int. Paper Co., Chisholm, Me.; 
N. Y. State, B.S.F., 1948. L. P. Plumley, P. F. Graves, 
F. E. 


Carlson, 


New York 
Junior Membership 
Anderson, R. H., Cons. Investigator, N. Y. State Cons. 
Dept., Albany, N. Y.; Univ. of Mich., B.S.F., 1947. 
E. W. Littlefield, E. H. Huber, D. B. Cook. 

Tefft, L. J., Forest General Foreman, N. Y. State Cons. 
Dept., Norwich, N. Y., New York, 
Wardell, F. S., Forester, Int. Paper Co., 

N. | New York. 
Senior Membership 
Barrett, J. W., Instructor in Silvie., N. Y. 
euse, N. Y.; Univ. of Mich., B.S.F., 1937; 
New York (Jr. member, 1937R47). 
McGowan, I. F., Dist. Rgr., N. Y. State Cons. Dept., 
Albany, N. Y. New York (Jr. member, 1944). 
Sears, E. W., Forester, N. Y. State Cons. Dept., Albany, 
N. Y.; N. Y. State, B.S.F., 1934. New York (Jr. 


Falls, 


Glens 


State, Syra 
M.F. 1948 


member, 1934) 


Northern California 
Affiliate Membership 
Kessler, J. S., Assoc. State Forest Rgr., Div. of Forestry, 
Sacramento, Calif. Northern California, 
Junior Membership 
Asst. to Advisor for Men, Univ. of Calif., 
Calif.; Univ. of Calif., B.S.F., 1948. 
Cockrell, M. Krueger. 


Walt, H. R., 
jerkeley, 
E. Fritz, R. A 

Senior Membership 

Johnson, S. S., Owner, S. S. Johnson 
Calif.; Univ. of Calif., B.S.F., 1934. 
fornia (Jr. member, 1938). 

Marsh, R. B., Fire Control Asst., U.S.F.S., Weaverville, 
Calif.; Univ. of Calif., B.S.F., 1943. Northern Cali 
fornia (Jr. member, 1943). 

MeLeese, K. C., Forester, Sierra Natl 
Fork, Calif.; Univ. of Calif., B.S.F., 
California (Jr. member, 1933 

Mitchell, J. N., Jr., Forester, Bur. of Entom. and Plant 
Quar., Berkeley, Calif.; Purdue Univ., B.S.F., 1931; 
Univ. of Calif., M.S.F., 1935. Reinstatement 

Otto, A. W., Supv., Cutting and Logging Operations, 
Assoc. Lbr. & Box Co., North Fork, Calif.; N. Y. State, 
B.S.F., 1938. Northern California (Jr. member, 1939) 

Schlobohm, D. F., Forest Tech., Calif. Div. of Forestry, 
Fresno, Calif.; Univ. of Calif., B.S.F., 1934; M.F., 
1947. Northern California (Jr. member, 1934). 

Winkelman, H. G., Salesman, J. E. Higgins Lbr. Co., 
San Franeiseo, Calif.; Univ. of Calif., B.S.F., 1935. 
Northern California (Jr. member, 1935). 

Zivnuska, J. A., Instr., Univ. of Calif., Berkeley, Calif.; 
Univ. of Calif., B.S.F., 1938; M.F., 1940; Univ. of 
Minn., Ph.D., (Agric. Economies), 1947. Northern 
California (Jr. member, 1938). 


Berkeley, 
Northern Cali 


Co., 


Forest, North 
1932. Northern 
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Northern Rocky Mountain Southern California 

Ju nior Me mbersh p Junior Ve mbe rsh p 
Woods Supt., Wineglass Ranch Ine., Hughes, T., Jr. Forester, U.S.F.S., Pasadena, Calif 
Mont. ; 0 State B.S., Forestry Univ.  Calif., B.S.F., 1948. G. Juhren, J. E. Pew 


Davis, M. Patten, J. P. Drum berton, Ii. Parsons 


Southwestern 


llowstone Ji or Membersh P 
Northern , "Ss \ 
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Neumann, 


rest, Flag 
M.F., 1948 


Upper Mississippi Valley 


SN 


Membr 


Southeastern 
Vemi 
A sat Int 











New McGRAW-HILL Books 


WOOD TECHNOLOGY 


Vol. I—Structure, Identification, Defects, and Uses of the Commercial Woods 
of the United States 


By H. P. Brown, The New York State College of Forestry, Syracuse University ; 
A. J. PANsHINn, Department of Forestry, Michigan State College, and C. C. Forsairu 
he New York State College of Forestry, Syracuse University. American Forestry Serics 


634 pages, $6.00 





rhis book is a complete rewriting and revision of Brown and Panshin’s well known /dentifica 
tion of the Commercial Timbers of the United States. It will be followed by a second volume 
dealing with the physical, mechanical, and chemical properties of wood. Together, the volumes 
will constitute a complete treatment of the subject matter of wood technology. Vol. I covers 
factual information on the structure, identification, general properties, uses, and major defects 
of commercial woods in the United States. All material has been brought up to date, clarified 


ind presented in more logical sequence 


FOREST PATHOLOGY 
New 2nd edition 


By Joun S. Boyce, Department of Forestry, Yale University Imerican | 
526 pages, $6.00 


} 


This successful book has been thoroughly revised. Much of it has been entirely rewritten t 
include a wealth of information on such topics as salt spray injury. Phymatotrichum root rot, 
phloem necrosis of elm, Adelopus needle cast of Douglas fir, septoria canker of poplars, ca>ker 
of planetree, oak wilt, mimosa wilt, persimmon wilt, and several other rots. New ma 

n included on the prevention and control of the deterioration of wood in service 


TEXTBOOK OF DENDROLOGY. Covering the Important Forest Trees 
of the United States and Canada 


By Witiiam M. Hartow, New York State College of Forestry, and ELLwoop S. HARRAK 

Duke University. American Forestry Sertes. Second edition. 542 pages, $5.00 
Covers the important forest trees of the United States and Canada with especial emphasis o1 
identification, tree habits, pertinent silvical data, and tree ranges. Nearly 250 species of trees 
are dealt with in detail, with most of the descriptions including distinguishing characteristics, 
general description, range, and botanical features, as well as excellent photographic illustrations 
Many other species of less importance are also mentioned. The carefully prepared range maps 
are an important feature of the second edition 


MANAGEMENT OF AMERICAN FORESTS 


By Donato M. Matruews, University of Michigan Imerican Forestry Series. 495 
pages, $5.50 
A clear, thorough, authoritative treatment of the practical problems of forest management from 
both the technical and the financial standpoints. The underlying theme throughout the book is 
the fact that standing timber of the growing stock of a forest constitutes the chief capital in- 
vestment of forest business and that successful management of this capital lies at the basis of 
profits. Illustrative material in case form is used wherever possible. 


Send for copies on approval 





McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42wno STREET, NEW YORK 18, N. Y. 
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BETTER - FASTER - LOWER COST 
TRANSPLANTING 


With the HOLLAND 
MECHANICAL SEEDLING 


——TRANSPLANTER 


This machine is especially designed for transplanting all small coniferous 
seedlings .. . 


Eliminates all hand transplanting. 
Saves hours of tedious costly labor. 
Perfectly places and spaces every seedling. 
Increases survival percentage. 
@ Does a neat, fast, accurate job of transplanting. 
Used In all U. S. Forest Reserve Nurseries. The Dept. of Lands and Forests Canada. 
Norwegian Ministry of Agriculture, and leading private nurseries. 
Solve Your Transplanting Problems. 


Write for FREE, illustrated colored folder, fully deseribing the 
HOLLAND MECHANICAL SEEDLING TRANSPLANTER. 


HOLLAND TRANSPLANTEK CO., -:- Holland, Michigan, U.S.A. 
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SWATTER 


FOR BEATING 
ETE. : OUT GRASS 
— FIRES 


Ranger Pal Fire Plow 


The ‘Ranger Pal" is a hand mechanically operated : 
middie-buster with coulter, plow. Drawbar connection c = ~ Two SIZES: 
has three elevation heights, built of 1” steel. An 18” ” 

oulter is mounted ahead of middle-buster and will cut 12” WIDE BY 
a 4” root. One 20” harrow disc is mounted on 6 j THE COUNCILTOOL CO 15” OR 18” 
wing’ to each side of middle-buster turning the sod WANANISH N.C 
over and out. Two 8-inch wheels, complete with 4.00-8 LONG 
tires are independently suspended for stump clearance, . 
and may be retracted through 90 degrees from true 
vertical (down) to horizontal (aft), by a ratcheted 
hand lever atop plow. The action of lever on wheels THE 
effects depth of plowed line and when in stowed posi- 
tion allows plow blades at least 3” clearance over COUNCIL TOOL 
ground. Plow leaves a 6-foot raw earth line and may 
be pulled by any light Cletrac HD-5 or similar trae- COMPANY 
tor. Satisfied users will acclaim effectiveness. Mass 
production price at $400.00 each, f.0.b. shop. Fully Makers 
guaranteed 


TWIN CITY WELDING & MACHINE SHOP WANANISH, 
301 Jonsboro Highway N. C. 
WEST MONROE LOUISIANA — 






































BARK MEASURE 


(SWEDISH) 





emus 
SrOGSan STRUME 


Precision 
built for 


lifetime 








usage! 


Essential 
for accurate 
scaling and 


cruising! 


$15.25 each — Sorry! No C.O.D.’s 


SAN DVIK 


SAW & TOOL CORPORATION 
47 WARREN STREET NEW YORK 7, N. Y. 











SOUTHERN GLO 
TIMBER MARKING PAINT 


White — Yellow — Red — Blue 
Prices on these colors for immediate 

shipment. 
Paste in 5 gallon cans 
Ready Mixed 5 gallon cans 
| gal. cans—4 to a case 


$1.45 gal. 
1.30 gal. 
.15 more/gal. 


Order direct from factory. 

All prices f.o.b. Sumter, S. C. 
SOUTHERN COATINGS AND 
CHEMICAL COMPANY 
SUMTER, SOUTH CAROLINA 
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POSITION WANTED 


New York State College of Forestry graduate, B. S. 
1943, M. F. 1947 in photogrammetry, desires position 
with private forestry organization. Three years with 
army engineers, including logging and sawmilling on 
west coast and Europe. One year with midwest paper 
corporation, surveying, mapping, and cruising. Ex- 
cellent references and detailed information upon request. 
Prefer Northwest, West Coast, or Rocky Mountain Re- 
gion. 


Box T, Journal of Forestry. Mills Building, 
Washington 6, D. C. 


POSITION WANTED 
Forestry graduate. Silviculture, planting, woods 
improvement, Eighteen 
years U. >. Forest Service experience in New Eng 
land, South, and West. Personnel information, 
references and interview upon reply to 


Box A, Journal of Forestry, Mills Building, 
Washington 6, D. C. 


management, research 


FORESTER WANTED 

To sell new chemical for the control of sap stain in 
lumber in Louisiana, Mississippi, and parts of Texas, 
Alabama, and Tennessee. Salary plus expenses. Age 
25 to 40 preferred. Must have car and be free to 
travel. To apply, write and state age, education, ex- 
perience, references, and salary desired. Send recent 
snapshot if available. 


Vancide Department, R. T. Vanderbilt Co., Inc., 
230 Park Ave., New York 17, N. Y. 


PROCEEDINGS 
Annual Meeting—Boston 
All papers presented at the annual meeting held 
in Boston, December 15-18, 1948, will be published 
in a separate volume of proceedings. A_ limited 
number of copies will be published. 
Reserve your copy now. 
Cost to nonmembers $3 


SOCIETY OF AMERICAN FORESTERS 
Mills Building Washington 6, D. C. 


Cost to members $2 


INFANTILE 
PARALYSIS 


JANUARY 14-31 


TRE NATIONAL FOUNDATION FOR INFANTILE PARALYSIS 








Congratulations, sir! Your bandaged beak 
is a badge of honor! 


It’s a sure sign that you, like most of us 

these days, have been keeping your nose 
to the grindstone— working your hardest 
just to keep your family living the way 
you want them to live. 
But what of the future? Your nose can’t 
take it forever. Someday you'll want to 
retire, to follow the hobbies and take the 
trips and do the things that you’ ve always 
dreamed of doing. 

That’s going to take just one thing— 
MONEY! And will you have it when you 
want it? 


You will if you’re buying U. S. Savings 
Bonds automatically—on the Payroll Sav- 
ings Plan where you work, or on the Bond- 


A-Month Plan at your bank. 


It’s just about the easiest, surest, fastest 
way of building financial security that 
anyone ever dreamed up. And with U. S. 
Savings Bonds, you make money while you 
save it. Every $75 Bond you buy today 
will be worth $100 in just 10 years! 


Start buying your bonds automatically 
now! Keep on doing it! And in no time 
flat, you'll find that you’re well on your 
way to a permanent separation of nose 
and grindstone! 


AUTOMATIC SAVING IS SURE SAVING-U.S. SAVINGS BONDS 


Contributed by this magazine in co-operation with 
the Magazine Publishers of America as a public service, 














NEW WILEY BOOKS IN FORESTRY 


LOGGING 
The Principles and Methods of Harvesting Timber in the United States 
and Canada 
By NELSON C. BROWN, State College of Forestry, Syracuse University, 
New York 


Notable for its adaptability, this volume gives exact information on the methods of 
every major forest region in North America. Special emphasis is given to improved 
mechanization methods and other new developments in integrated logging, pre-logging, 

| 1 1 TI 1 ' 1 
re-logging and salvage logging. The author omits none of the important changing aspects 
f logging methods—felling and bucking with power saws, expanded use of tractors, im- 
yroved motor trucks for log transportation, skidding logs in tree lengths to landings for 
sucki d load her tl buck Fell are d sroved time 
ucking and loading rather than bucking in felling areas, and many improved time-saving 


I 
{ 


loading devices. The chapter on Power Line Logging was written by Professor J. Kenneth 


Pearce of the College of Forestry at the University of Washington. 
January 1949 418 pages Illus. $5.00 


FOUNDATIONS OF SILVICULTURE 
UPON AN ECOLOGICAL BASIS 


By the late JAMES W. TOUMEY; and CLARENCE F. KORSTIAN, 
Duke University 
Part I of this comprehensive discussion of silvics deals with the effect of the environ- 
ment on the growth of the forest. Part II reverses the process and discusses the effect the 


forest has on ifs surroundings, and particularly on mankind. Part Ill covers the trees 


! 
the mselves their growth, reproduction, and classincation. 


Second Edition 1947 468 pages $5.00 


LUMBER FOREST PROTECTION 


By NELSON C. BROWN By RALPH C. HAWLEY. Yale Uni- 
De ailing with the manufacture, con versity, and PAUL W. STICKEL, 


grading, distribution, and use University of Massachusetts 

ris book discusses the major The emphasis is on the principles 
dase yy the 1 istr xX 1 

Bees | e industry ¢ underlying forest protection from fire, in 


] 


1 1 
yeneral rinciples of 1 | 
iit a jurious plants, harmful insects, atmos 


, rT ' 
with first, followed 1 
, . agencies, domestic animals, and 
hniques } practi ' mae 
te ‘ wildl The authors concentrate on 
n addition to many others, 

vention on dey 

' 1 ly 
herently capable, 


preventing da nayging 


Second Edition 


distribution and shipping 
344 pages Illus. $4.25 August 1948 355 pages 


Copies obtainable on approval 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16,N.Y. 














McCULLOCH _man 
omar 
CHAIN SAWS 


HERE’S THE FIRST REAL ANSWER for high-speed, 
economical land clearing and timber bucking or felling. The 
McCulloch is a husky wood-cutting wizard, with many new 
run features to speed timber work in construction, railroad, and 
SHP For 1; ¢ iN : . 
M 2 om o>. > > > 
UP Tos FEET BER > " C tree-maintenance operauons. 


All-purpose Rip-Cross chain is easily sharpened by hand filing 
EIGHS ONLY 45 We pLADe x & in the field. Its curved cutting teeth never need setting. 
1H / a? 
ete WI 5 . : p , ‘ , 
COMPLE ND CHAIN ) 360° swivel permits close felling and underbucking. 
In addition, the engine will operate in any position, 
because of its McCulloch floatless carburetor 


Automatic clutch stops the chain when the engine 
is idling. This safety feature also prevents the engine 
from stalling in a timberbind. 
The handle detaches instantly, for one-man use 
? . > y > 2 y - 
20-inch chain saw’...$385.00 ' or to permit pulling the blade through a cut 


Correct chain tension is automatically 


36-inch chain saw...$395.00 
adjusted. 


48-inch chain saw’...$410.00 Many other features—£ickproof recoil 


60-inch chain saw...$425.00 starter, stainless-steel blade and con- 
veniently grouped engine controls 
20-inch bow saw...$425.00 —save time and effort on the job 


McCULLOCH MOTORS 
CORPORATION 
6101 W. Century Blvd. 
Los Angeles 45, Calif. : , 
Fast-cutting, light-weight 


De pt.MJ McCulloch chain saw simplifies 
Mm cutting even more in billy terrain. 


4 
5 


ULt INFORMATIon 


,o® ' 


McCULLOCH MOTORS CORPORATION 
6101 W. Century Blvd. 
Los Angeles 45, Calif. Dept. MJ 
Please send complete information on the 5-hp. McCulloch 
chain saw 


Nome 
Firm name Type of work 


Address State 





